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Here ore the 
ADVANCED FEATURES 


you've been looking for 


to increase efficiency ond 
simplify installation! 


1 Extremely 


Channe! ts of deep 
2 Terminal Block 
Eliminates solder taping and 
the use of wire 
3 Couplings Eliminated 
Built im “Intra Le netruction of channels 
eliminates need eeparat oupling» 
Choice of Bolles 
Ballasts can be unted on top 
of channe f anit 
Channels Approved Raeceways 


Use of channels surface metal raceways 


approved t vd titers Laboratones 


Cross-Section 


The same for a hannels and reflectors 


Finish 
Special reflecting white finish on reflectors 


for genera! service 
40-watt bi-pin lamps 


BENJAMIN “STRIP-LINE™ BULLETIN IS NOW AVAILABLE 
Write for your free copy today. Benjamin 
Mie Dept 1, Des Plaines, lil. 


Sold Exctuswely t 
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you can 6€ SURE.. ie its 
W estinghouse 


No wonder he’s worried. He's picking 
“fixtures”. You know fixtures won't solve 
lighting problems—4ut how many other 
people do? 

It takes more than a luminaire to solve 
a lighting problem. It takes expert planning 
in the application of this equipment to give 
you the BEST BUY IN LIGHTING. 

This calls for the services of a qualified 
lighting engineer. 

Whether you plan lighting, buy light- 
ing, or install lighting, the services of a 
Westinghouse Lighting Engineer are 
available to you. j-04282 
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puts appliances in a 


Providence, ®. |. 


LIGHT Eng by the WALKER ELECTRIC CO. togethe 
«ith HOWE. PROUT & ERMAN. Arch tects 
Area Appros:motely 414 squore feet per boy 
Wottage: 1100 per boy 


~. 
Height Appron: motely 16 feet 


Average Intensity 
@ Appliances stand out clear and sharp with every feature dis- All temps on, 76 Festenadios intial 
Alte ste lomosonr 44 Footcandies In tally 
tinct in this newly relighted showroom of the Providence Gas Br ghtness Read 
Company. It's the first step in a new modernization program. And 

evidence of the unusual lighting results obtainable with Litecontrol's 
new, luminous ceiling 

Opi ally engineered, this new ceiling features Holophane 


No. 9015 CONTROLENS® to give high intensity 


practically shadowless illumination. It's a 
flexible light source that easily fits any structure. Easy 
to control, too use one-half the slimline lamps or 
turn them all on for extra lighting punch. Why noc 
write today for more information on this new and 


better light source by Litecontrol 


‘0) * WMOLOPHANE CO. IN 
CON TIR@IL LITECONTROL Luminous Lens Ceiling... 


is the logical answer whenever a practically shadowless, low 


CA brightness, flexible, source is desired. Just hang the 
ngl ran wit olophan o. 901 n ro 
KEEP UPKEEP DOWN angie trames H phane N lenses from the ald 
ceiling. Use slimline strip fixtures in varying lengths, spac- 
LITECONTROL CORPORATION, 36 Pleasant Wotertown 72, Moss & 'eng P 
ing and wiring arrangements to get intensities desired 
OCRSIGNERS ENGINEERS 4NO MANUFACTURERS OF FL ESCENT LIGHTING 
EQUIPMENT ONLY THROUGH ACCREDITED WHOL 
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how GOOD can PLANNED LIGHTING 


without good equipment? 


HE answer is—no better than a building or BREAK the final results, in terms of sus- 


plan without good building material. There —_ tained lighting ethciency, low-cost maintenance 
is no dodging the fact that Good Equipment and dependable operation. 
is the BASIC factor in a GOOD LIGHTING That's why, no matter how good the Lighting 


PLAN. It is the lighting units, the lampholders, Plan, the results may be disappointing unless 
the ballasts, the reflector, etc, which MAKE the plan includes GOOD EQUIPMENT. 


the PUBLIC must be BETTER INFORMED on the importance of GOOD lighting equipment 


As 4 fustry, and as wdivedual ? ess men, we fail in selling QUALITY 1s continuously maintained trom one piece of equipment 


npertance of GOOD to the other 


t li at cf taith 
aa customers by giving them the UNVARNISHED FACTS about the FREE Booklet... The nim Standards Institute has published a 
Dir eR ENce betwee 10D and INFERIOR SUBSTANDARD FQUIPMENT booklet containing the detail of cach specification for each type of 
in: t thet it A —_ lighting unit for which rim Standards have been esta 
The buyer is entitled to KNOW these facts and to be TOLD : lished, as well as a complete summary of the IMPORTANCE 
Br! SHOWN that there are POSITIVE PROTECTIONS provided om OF THE LABFL in terms of CUSTOMER BENEFITS 
by the lighting industry, which a I that the equip + = How the rim Label provides assurance that the equip- 
ne Duy the RRACKET the _ ment is of uniformly high quality 1s shown throm gh an 
Ality peacker. Pr Oma ghting equipment outline of the RLM CONPORMANCE PROGRAM. Under this 
is MADP PASY a! ne wef « ent as Program the Electrical Tests z Laboratories make per odic 
make sure that all equi nt bea the nim Label cor 


thy and tin « ‘ est RLM Standards 


UNDERWRITERS’ LABORATORIES LABEL Make the RLM BOOKLET a part of every Planned LIGHTING 


| PROPOSAL! Write to the aim Standards Institute for 5 CoM 
ELECTRICAL TESTING LABORATORY TESTS PLIMENTARY COPY (or copies) of the RLM SPFCIFICATION BOOKLET 


RLM LABEL 


hat MINIMUM 


nat 6OOD 


BIANDARDS pert wnce have be« t ‘ t UNIFORM FQUIPMENT BASIC to GOOD PLANNED LIGHTING 


CONSTRUCTION: Gran! Lighting Equipment features structur that conforms to the st accepted principles of Mluminating 


stance Engine g. Such design protects the worke oven wil 


han x 


for the mdividual S Task 


Lie zt t ‘ 
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ilecture of Light 


By C. L. CROUCH 


Technical Director, 1.E.S. 


IS a mediun f expression. Consciously or uncons the lighting designer 


ad lwhting design Will that atmospte re produce 


reates an atmos] e | ann rl 
desired eff non th rpants? Will there be a warmth of reaction to the 


the | 
designed intertor iwhting designer im the knowledge that he has 
a worthy contribution to t! values of living and working 


FOR YEARS the lighting engineer has beena slave to his concepts of efficiency, While he 
was diligently and laboriously harnessing the lumens to do their duty at the point of work 


he was not prepared to comprehe nd fully the intluen 


to the availability of a more liberal supply of lumens 


e of the surroundings on performance 


of the task at hand. Recently, due 
produced from sources more flexibly adapted to room conditions, he has been emancipated 
from the rigors of his previous economy and Is becoming imereasingly conscious of the total 
room effect. Then, too, he learned during the early stages of the application of the new 
the brightness relationships in the field of view had become critical as 


He discovered that to eliminate glare he had to 


found sources that 
the levels of illumination were increased 


keep the brightness differences in the room within limits 


WITH THE advent of the new sources, the lighting engineer was confronted with color 


problems. The color s« hemes used with incandescent filament lighting app ared strange and 


unnatural under fluorescent lighting. Soon it was learned that other color schemes could be 


used to supple ment or « omple ment the light source color, New light sources were deve loped 


resulting in a series giving predominance to various parts of the spectrum the blues and 


vreens for coolness of feeling and reds and vellows for warmth with several steps between 


Thus. moods and appearances of people could be chang dat will with suitable combinations 


interior finishes and light sources. The lighting planner was challenged by a new horizon 


olor This growing conscrousness of the the total dluminated 


including both brightness and color, has open dup before the lighting man a re volutionars 
ibilities. What will he do with the situation © Will he continue to deal with 
and chain’’? Will he dully consider lighting a matter of ** filling 


a box with light’” of verfunetorily » an order for ‘whatever the traffic will bear’’ 


vista of new poss 


just so ** brass, olass 


NOW IS THE hour for every lighting man and woman to awaken to the ambition of 
becoming an arch of liaht. We are dealing with the most powerful, dynam and 
dlramat ¢ We can sway t thoms of the multitudes We can set 
the mood of evers "Or we can thrill with the dramatt we can set up a brisk, efficient 


interior for work; or we can warn ind relax the oecupants in a setise of well-bemg 


WHAT TOOLS we have at our command! We have spot sources, linear sources, area 


source and control equipment of every Ku ad We have all the varieties and subtleties of 


color sourees, filters and room finishes Do we have the skill or are we frustrated in the 


ritdst every facility at our command! Si ills come from patient attempts to execute the 


dreams of an inspired mind, Let us study the ‘ of light and color. Let us start now 


with every room plan that comes before Us La answer the questions: first, what is the 
purpose of this interior and second, what combinations of light and color will carry out 
the feel y requ red Let us desig all the elements aS an inte uted whole When the 
interior ompleted and in operation, let us drop in and stay long enougl to assess critically 


both the efficieney and effectiveness of th design. Slowly these experiences will develop skill 


in design *‘*know-how’’ and a trained 
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A Planned Lighting Check Sheet 


How Does Your Job Measure Up ? 


SCORE CRITERIA 


Exery lighting recommendation should be directly aimed at the 
single target-objective of providing an effective and economical 
lighting plan geared directly to the user's present and foreseeable 
needs. Although no single listing of objective criteria such as 
this will exactly fit all jobs or suit every individual taste, the use 
of such a check-sheet can be useful to all parties concerned. 


Cood 
© Questionable 


1. REQUIREMENTS—Does the prescription fit specific needs? 

a. Were the various functions to be served in the area specifically analyzed to determine the 
lighting requirements of each—on horizontal, oblique, end vertical surfaces—in terms of |.E.S. recom- 
mendations? 

b. Were the physical characteristics of the area thoroughly considered—ceiling structural design, 
height. window areas, adequacy and flexibility of electric service circuits and controls 

c. lf for any insurmountable reason, the user cannot make «a complete installation initially, does 
the recommendation provide for @ logical step-by-step development toward a well-planned ultimate 
objective? 


2. SOURCE—/s the light Source best for the work? 

«. Considering the type of activity to be carried on in the area, are the proper daylighting 
control provisions meade and are the proper lamps called for—incandescent, fluorescent or, mercury 
vapor, singly or in combinetion—end proper consideration given to color qualities? 

b. Is the plen best for the user in the matter of such points as first cast of equipment and wir- 
ing. energy consumption end cost, color of light, heating effects, lighting and relighting time, leg, 
eects of temperature and humidity. noise level, radio-interference? 


3. LUMINAIRE—/s the luminaire best for the job? 

a. Considering the nature of activity to be served, do the selected luminaires give suitable light 
distribution. proper brightness ratios and contrasts, proper control of specular reflections from possible 
polished surfaces, in the lighted area—eccording to |.E.S. recommendations? 

b. Do the luminaires properly harmonize with the general design and architectural treatment? 


4. QUANTITY—Is the level of illumination correct? 

a. Considering the relative severity and duration of visual tasks to be performed, does the design 
provide adequate amounts of light in the right pleces—eccording to |.E.S. recommendations—for 
quick” accurate, and comfortable seeing? 

b. Does the design provide adequate flexibility to meet possible changing conditions and 
requirements? 


5. QUALITY—is the quality of light right? 

a. Do the layout and the selected equipment assure proper brightness patterns and ratios be- 
tween visually adjacent surfaces: does this epply to possible reflected images at point of work as 
well os to normal direct view of sources. Have |E.S. recommendations been met? 

b. Do they provide suitable brightness ratios between the different architectural surfaces of the 
lighted area, between work and work surfaces and other room areas. or between displayed merchen- 
dise and background? 


6. ENVIRONMENT—Were surroundings considered? 

a. Whether in office. store, school, industry, home. or other service, the provision of adequate 
footcandles on @ specific surface is only @ part of the job providing adequate and satisfactory lighting 
for the user. Does the lighting plan give specific attention to such important matters as proper paint 
ng and the use of color for furnishings or equipment as well as for room surfaces? 

b. Is the plan appropriate to the characteristics of adjacent areas? 


7. MAINTENANCE—/s easy maintenance provided for? 
. Do the plans provide for the maintenance program which is an inseparable pert of any good 
light "9 installation? ls it realistic from the standpoint of economy. personne! safety and humen 


< 


nature? 
b. Mas the user been specifically advised of the importance of proper maintenance in terms 
of the lighting results and costs thet he can expect? 


The Better the Score—The Greater the User's Assurance of Satisfaction 
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FORTY-EIGHT page booklet, The Co-ordi 
nated Classroom by Darell Boyd Harmon 
devoted to classroom lighting, seating, and 
decoration was recently distributed to some 76,000 
school authorities and architects. It presented prin 
iples and metheds of providing an ideal environ 
ment for students to grow, physically and educa 
tionally. The reaction from one eminent lighting 
engineer to the detailed presentation Was “whys 
plan for such perfection 
It seems to me that there is a sound reason why 
100 per cent perfection should be planned into all 
schools. The reason is: when the building is being 
planned and while it is being constructed there is 
bound to be such a dilution from perfection that 
by the time the classroom is occupied compromises 
with finances, materials, customs, and prejudices 
will automatically eliminate at least a quarter of its 
most desirable qualities. In fact, with se many 
people and other factors involved in planning and 
constructing a public building, policing the original 
specifications becomes a real chore 
Recently | had an opportunity to observe this 
dilution at work. This was in an addition being 
planned for the Vermilion, Ohio, public school 
Although two illuminating engineers from our com 


many were on the school board one 4s president 
I 


Me. w with the Fo Waker i Ver 


Why Design for the Best in Classrooms ? 


By GEORGE P. WAKEFIELD 


we almost lost control of the daylighting because 
the architect wanted to continue the same type of 
fenestration as in the old section in order to assure 
uniformity of design with the main building — of 
1929 vintage. However, he readily agreed to glass 
block with a vision strip after he appreciated more 
fully what we were attempting to do 

When the plans were finished, a large roll of 
blueprints was dumped on the board's table for 
approval at the regular two-hour session. As con 
scientious as a school board member may be, it is 
impossible to check all details on such a large pro) 
ect in one board session. Nevertheless, the plans 
were approved, the building started. Still) more 


dilution started from there 
Dilution During Construction 


Here are some of the things which came up dur 
ing the construction 

1) Flooring: darker than specified, lighter ma 
terials not available at the time of building 

2) Polished Marble Siuls: continued from the 
design of the earlier building provided a mirror 
surface which is highly objectionable both as a 
source of glare and as a projected distracting pat 
tern on the ceiling 

3) Lockers: in the back of the room in dark 


brown finish. The Contractor failed to specify light 


Figure 1 (Left). Afternoon view, west exposure showing direct sunlight through vision strip and reflected brightness 


pattern from polished marble sills. Figure 2 (Right). Undecorated room. Note dark green steel frame around fenestration. 
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Figure 3 (Left). Decorated room. Floor remains slightly out of balance for American Standard Practice for School 
Lighting. Vision strip not yet corrected. Figure 4 (Right). Suggested improvement to reduce sky brightness through 
vision strip is to mount venetian blinds as shown above 


finish for these otherwise obtrus bjects Only 75 Per Cent Good When Schools Started 


fir Bean frat vor 
If w vere rrace this school as a term 
vith sash of th wr paper, at the if completion these classrooms 
vould have rated 75 per cent, Just passing the 
the acl time ft room was redecorated and venetian blinds 

t pr nted sted at vas about per cent. If we had not planned for 

per nt perfection in these classrooms, wed 
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4 the building and left unpainted Fae 
iltterable fundamental errors in desivt r comstrus 
s indirect fluorescent equipment, and nat 
, on ral-f ah deake wet art the rivginal plans 
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to. their Eve bh the « wl Superin 
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‘ i ntracter, te tl ectrical wholesaler mel 
shat nstant check is required to assure a child the * 
n school rei t wh h the school 
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High Grade Lighting for 
High Priced Man Hours 


N A LARGE factory I 


hyehting 


equipment manutac 


enthusiasm for qualits lw 
ideal 


the quality 


lighting was Back in the production area 


of the lighting was hopels asl 
To be 


indus 


however 


poor, by any standard of comparison sure 


the equipment was of a standard design for 
but the 


ceiling was dark. Direet and re 


anal the 


trial work 


flected glare were present illumination was 
fully 75 per cent below LE LS. standards 
In fact, it 


call it standard pra 


is SO 


This incident is not uncommon 


common that we might almost 


tice, We do provide a better grade of ilhimination 


for a $60.00 week stenographer than we provide for 


Figure 1. 


Grade Liahtin 


a for 


By ARTHUR A. BRAINERD 


In an age when more and more attention is 
being paid to lighting and decorating all kinds 
of interiors, we are not providing the best see 
ing conditions for the areas where things are 
being made. So far as quality of lighting equip- 
ment is concerned, the requirements for a pro- 
duction area are fully as stringent as for offices, 
With an ever-rising standard of living, decora- 
tion is no longer a luxury. Good decoration in 
a factory is a definite contribution to accurate, 
rapid and comfortable seeing. American indus- 
try deserves the best in lighting. 


Harmonious light colored surroundings and well planned illumination, ease the work in the inspection process. 


High Priced Man Hours— Brainerd 
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Light colored contrasting surfaces and high 
level diffuse lighting reduce fatigue in this machine shop 


Figure 2 


a of $4.00 an hour skilled mechani Whi 


We do not know too much about glare, and as vet 


ne satistactors svaten of measurement has 


dliscovered Ne 


that a piece of liehting 


vertheless. it should be self-evident 
quipment that vlaring 
equally uncomfortable in a fac 


for, The present woes spread practice of finishing 


ontrasting colors indicates that 


the glare existing in most factory lighting installa 
tions is recognized 

Under pressure of wartime necessity, we learned 
many things about increasing the efficiency of the 
handy re 


human machine Planned rest periods 


stands, appropriate musi machines 


ontrasting eolors, arr conditioning 
considerations 


of the quan 


titv of illu wtion necessary for efficient 24-hour 
per day production Fifty footeandles was com 
monty used where 15 footeandles had formerly been 
onmsidered aedequat But the old double standard 
Tqua remained, and the office st Il experienced 
better that than the production areas 

irried on to a better advanta with higl 
jualit Prasat | nt of the type that is used 
ft s Mar aut? nes a wher 


luminous indirect or totally indirect lighting have 

shown a definite increase in production 
Two reasons have been advanced as to why the 
practice of using high quality equipment is not 
more generally recommended and adopted for pro 


duction areas initial cost, and labor and cost o 


cleaning It is apparently common practice to call 
bad lighting good for the ridiculous reason that this 
is the only kind of lighting that fits an arbitrary 
budget. There is no logical reason, budget included 
why the skilled mechanic at the bench or on the 
production line shouldn't have as comfortable and 
efficient indoor working conditions as the drafts 
man or stenographer. Indeed, the workman's serv 
iwes frequently cost considerably more per hour 
than the office worker's. Surely an equal investment 
in their seeing environment is warranted 


Most of us spe nd most of 


our davlizht hours in 
doors, under eonditions which demand the use of 


Moreover 


davtime are the hours 


artificial light 100 per cent of the time 


these indoor hours iu the 
chen we do our creative work, For this reason alone 
it is a natural assur ption that no effort should be 
spared to make this indoor environment compare 
favorably with the best natural out of door cond) 
tions. We have long since learned by experience 


that we cannot hope to accomplish any such result 
by the simple process of piling the floor knee deep 
in footeandles 

In creating a satisfactory indoor environment, 
every object in the room should be studied from the 
standpoint of continuous general comfort as well as 
for easy accurate seeing. Machine tool manufac 
turers have done much to streamline their products 
so that they are pleasing to the eve as well as effi 
cient. Outstanding improvements have been made 
in the methods of painting these machines, as well 
as the walls and ceiling. In spite of all this im 
provement, however, lighting equipment that is 
glaring and far from pleasing to the eye, is fre 
Lighting from direct reflectors is 


quently used 


called good by most lighting engineers, but just 
being good is not enough. Modern manufacturing 


‘ 


conditions demand the best if we are to secure the 
highest reasonably attainable standard in quality 
md quantity of work, and with a minimum of 
The enviren 


fatigue on the part of the workers 


ment of a factory room lighted with open direct 
type of equipment does not compare favorably with 


the best outdoor conditions and it should 


Basic Seeing Requirements 


For many vears the Illuminating Engineering 
published tables of 


Illumination levels. These tables de 
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seribe definitely the quantity of hght recommended 


for any specific seeing task. However, until recent 
ly the deseription of quality of light desired was 
quite general. Within the last four years, the «ke 
scription of quality has been more definite as our 
knowledge of quality measurements has been ex 
tended 

As long as we were confined to the use o 
ecentrated light sources it was hardly practi 
achieve over 30 or 35 footeandles without glare and 
discomfort. The general adoption of low brillianes 
high efficiency extended hght sources within the 
past ten years has ¢ nabled us to secure light im far 
greater quantities econot ically To be sure, these 
lamps are much lower in intrinsi brightness than 
the filament lamp. However, at current lighting 
levels, glare is often present even though it ts 


Much has been 


accomplished by specifying the brightness distribu 


harder to identify and measure 
tion of the luminaire, and the brightness ratio be 
tween the luminaire and its surroundings 

The rules that we now have are largely empirical 
but they do reduce the rating of a lighting installa 
tion to a system. The matter of far greater pre 
cision and accuracy is something which will correct 
itself in the normal course of research and develop 
ment. However, the matter of a double standard 
of quality for the lighting of visual tasks of com 
parable severity is hard to explain There is pretty 
D0 footeandles as a desired 
But there the 
The standard type of industrial lumi 


general acceptance of 
level for both offices and factories 
logie ends 
naire is still the porcelain enamel reflector with two 
or three bare fluorescent lamps. Rarely is a com 
promise with quality made by equipping the refles 
tors with eggerate louvers. Even when it is, no light 
goes to the ceiling to relieve the depressing effect 
of relative darkness. In offices, however, the much 
cherished flush troffer type of luminaire is now 
gradually giving way to the all luminous ceiling 
of the louverall, luminous plastie or glass type. If 
this type of lighting is needed for the best seeing 
in offices, it is also needed in the production areas 
We need quality as well as footeandles where things 
are being made 

When the 


illumination is required it should be secured in the 


seeing task is such that shadowless 


same manner that illumination of a similar quality 
is produced in an office 
Our present standard of quality of lighting ts 


the result of a natural process of evolution. Twenty) 


tive years ago “watt RLM on 10-foot centers 


was considered the last thing in industrial lighting 
A luminaire cost around $2.50. Now we install 
100-watt fluorescent units producing 50 per cent 


more light. in continuous lines from one end of the 


may 1950 
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factory tu the other The se cost about $15.00 or 


$20.00 each. Our idea of a reasonable cost of good 
lighting for an industrial lighting installation has 
increased several hundred per cent, and this in- 
crease has proved to be a paying investment 

The real problem. centers in the fact that even 
if good diffusing equipment is installed, the seeing 
conditions are not automatically improved unless 
the whole interior is treated for effective light utili 
zation. The practice of painting machines and 
benches in contrasting colors of high reflectance is 

It is standard practice in a 
of well 


Sometimes the trouble lies in the presence 


no longer a novelty 
large percentage organized industrial 
plants 
of a multitude of overhead obstructions which tend 
to discourage any attempt to make the working 
area comfortable to the eye. Steam lines, air lines, 
gas lines, sprinkler heads and a multitude of other 
services can be rearranged or camouflaged so that 
they do not become perpetual eyesores Overhead 
shafting, of course has no place in a modern pro 
duction area 

To accomplish a factory environment comparable 
with that in offices may mean a major redesign of 
buildings. Certainly there is nothing impractical 
in using an all-luminous ceiling for a busy produe 
tion area. There is no objection to having a color 
scheme on machines and walls and ceilings that 
will produce the best brightness and seeing condi 
tions. Who is to say that we should not employ 
skilled interior decorators in the factories of the 
future? The wealth of America comes in no small 
degree from our production lines. The workers who 
make things spend most of their daylight hours 
indoors. Anything that we can do to make this 
indoor environment more comfortable should be 


done 


Maintenance 


Of course, the initial cost is not the whole story 
Lamps must be renewed, luminaires cleaned, and 
paint washed or renewed. Even with the best 
housecleaning, a depreciation of 50 per cent in six 


More 
over, with lamps now on the market, a life of 10,000 


months is the rule rather than the exception 
hours is not uncommon giving 150 per cent more 
time to collect dirt before it fails 

The control of depreciation is a perplexing eng! 
neering problem. It costs more to paint at three 
It costs money 
The result, 


however, can easily be a 100 per cent increase In 


vear inte rvals than at nine years 
to clean lamps that last 10,000 hours 


usable illumination with the same equipment. And 
although difficult of accurate measurement, the 


effect on human efficiency is very great 
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Planned Lighting in Industry 
ls Production Lighting ! 


By BENJAMIN S. BENSON, jR. 


Ise in the world but in these 


ut 
Int spa ta iat irs tremendous 
vival s hay i nt han il field 
x 
\ produet that once required hours to fashion by 


ha ican now me mt ! tes W het produ 


y 
lig thon once Was easured units per day if is now 
lat . tt lew t measured in thousands of units per da 
Maintenance Man n the other hand s pretty much the 
same sort of animal was manv hundreds of vears 
\ wo. He still has onlv two feet, tw hands, two eves 
While modern machinery has made it possible for 
r - "| pair of hands to do the work of ten, it has had 
‘ no such suecess in inereasing the amount of work 
- lone Dv the ¢ 
ete o ) \ vital link between the mechanical element and 
60 the human element in industry is lighting. Good 
’ Typical lighted appearance of a similar sclution 
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lighting can, in effect, increase the amount © 
done by the eve Propet Lighting Production 
Planned Lighting is an 


\ tool whose ad 


Lighting important 
tool in today’s industrial plant 
vantages are man) whose neglect is costly 


It requires time to see The eve like a 


needs a longer exposure for a good picture inder 
Problem N 
Industria ‘ Machinery nd assem of ‘ 
ment 
Dimensions 7s feet wide by si feet long 
Mounting height of lighting units—40 feet ail floor 
Reflection factors 4 ng nt Walls I nt 
including windows 
Illumination desired footeandles verage maintained 


Solution: Lighting System 


Lighting units — Enclosed aluminum 
Lamps —1000 watt incandescent 


Maintenance factor 70 per cent 


Quantity of lighting units 132 
Caleulated horizontal illumination “0 footeandies maintained 


Approximate footeandles per watt per square foot —8.5 


f work low levels of ihimination 


camera than 


means Increased speed of Vision 
ing permits Increased production 


ing can help increase production 


With good lighting the 


made and these more readily detected 


Increased 


worker can see rather 


quess What he is doing KF 


illumination 
Time saved in see 
Planned Light 


ewer mistakes are 
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Typical lighted appearance of a 


similar solution. 


a 
As 
i 
78 


tv and quantity o! tlhumination 


jection saves t me t Experience licates ng. Proper quali | 
that wood lighting can low the spoilage rate | sid in reducing accidents. Planned Lighting can 
rT) per nt Plan i | ting wn help increase elp increase safety 
qualit Tired eves are inefficient eyes ire dangerous 
\ downed achit are a nadustr ~ ny nsu s energy on the 
non-proht mobinat nedust Many irt of the worker. Under poor lighting conditions 
a lents that are saddled upon the carelessness of t task of se vy can have considerable effect upon 
the ind mn truth, a t pr r light tl nervous and muscular systen An employee 
Prot \ 
100 
f ‘ 


" then red footeat erage maintained 


j 
ry 
steel members 20 
Mounting height of lighting te 26 feet - 
Solution Laight System 3 
rv incandescent lighting co 8) a OD 
Lamps 400 watt AH mereur watt incandescent 
Quantit ghting unite tandet 
Ca ted her nt footeandies maintained 
Approximate footeandles per watt per square foot—9.4 Typical lighted appearance of a similar solution - 


suffering from evestrain and fatigue is less apt to livhting. Planned Lighting can help increase the 


be a careful and safety-conscious employee. Planned utilization of the tloor space 
Lighting ean help reduce fatigue and eyestrain The lighting ‘‘atmosphere’’ should vary with the 

q A general lighting plan providing a satisfactor’s task Low level illumination prov ides the right 
level of uniform illumination throughout a factory ‘atmosphere’’ for romance. Move the couple out 
area permits machine arrangement for most efti and a lathe and operator in and it’s all wrong! 

: ient production. Machinery and production meth The machine is geared for production the light 
: ods ean be changed at will without change im the ing for romance. The solution hange the **mood”’ 
Industrial area Shearing and temporary storage an 
Dimensions feet wide by 240 feet long 1} )} 1} 1] 
Mounting height of lighting units — 25 feet above floor | i] | 
| 
Reflection factors Ceiling per cent; Walls 10 per cent | | | 
including windows | 
Lilumination desired-—30 footeandles (‘average m sintained | | 
| | 24 
Solution: Lighting System 5 
Lighting units amp industr RLM fluorescent con 
Lamps 4) watt, T 1 white fluorescent | 
Maintenance factor per cent i 


ighting units 264 


Quant ty of 
t‘aleulated horizontal illuminatiot footeandies maintained 


per square foot —13.6 Typical lighted appearance of a similar solution. 
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Lampe 40% 


« 
erful appearance of a well lhuorhted amount of haght reaching the task is, in itself, not 
tu sorker in a hap} frame of the entire answer to a satisfactory lighting solution 
worker is a better worker’! Planned Such elements should also be considered as glare 
| ral hoth direct and reflected brightness ratios, spe 
ng in Inedustr s the proper tral characteristics of light desired, power supply 
iantit aml quality of illumination direct or alternating irrent frequency of cur 
pertor and thes man rent interruptions, maintenance, investment cost of 
ayvainst econen he power and lamp replacements 
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lizwhting. The 
area helps to 
mind. A hapy 
Mounting height 
Re tleet facts 
fis ‘ 
Quantit f lighting units 
Caleulated nt nation f teandles maimtamed 
Approximate foot lies per watt per square foot— 10.0) Typical lighted appearance of a similar solution. = 
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The LES. Committee on Industrial Lighting as veer several methods of classifving types of indus- 
well as the Committee on Lighting Study Projects trial lighting units according to Use These are in 
uo Industry through its numerous important sub tended primarily as guides and are, of necessity 
ommittees, are onstantly studving the lhghting ino interpretation Because of space limita 
requirements of many types of industry with the fious manv types lvhting units are ne essarily 
aim of ever broadening the Society s knowledge of omitted. The svsten purports to show the more con 
industrial lighting oniv eneountered tasks and the more usual types 
There are available, for t! onvenien f the f hehtime un for their general illumination 
Prot ve 192 
Inelust ‘ Automobile assem! | | | | 
| | | 
feet wide by 702 feet long i | 
Mounting height of lighting units feet al fh | | | | || | 
| | 
mination desired plus foot Iles ron 
tained | | | ‘ee nows | | 
ghting nits 2 lamy ndustr RIM arent | | | | | 
| 
tinuous rows | | | | 
| nen \ | 
| | BBE | 
Maintenance factor per cent | | | | | 
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Quantit hting units Lary | 1 | | | 
‘ ted horizontal illumination Foote lest ntnined 
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Lt MINGts for f direct light 

' tt nt ta ra 

reflectan by transmittas With t rmetr 
method th lin lat whit 
hit per on at te l pendant 

ther? itis This the fa liar 
tit t whiet t from th 
luminaire s | nt ‘ +} " +} 
ff s that tie t rou 

i i 

Where transmittance iw t suspended 
fa translucent material alx 
vhich are the sources whiel re le th 
mination The lan pes ar tr b ti 
diffusing and them surface the 


iree of 

New light sources and diffusing materials 
which the suspended luminous ceiling os fashroned 
have reeently revived interest thie form of lioht 
ing. whieh ws actually one of the oldest methods 
known of introducing illumination, whether natural 


or artifierl nto the mterwr The te mpl s of the 


plastic 
tion on the horizontal work plane is 48 footcandles; brightness 
of ceiling is 132 footlamberts after two months operation 


By |}. F. PARSONS 


il t worl tl it it iit s. Dot! 
pen to a bright sk nan reast «da 
al muall sa res tasa lu otis 
Mar rt t ries al i lary 
horizontal vliss areas ne wt the nitire 

ing surta wit! alee toh 

t the weather, suppl nted | thidescent 
lamps in reflectors suitably spaced to pre | . 
llumination of tl transl nf eelling surtae 

Lu . lings in their present-day appl 
trons produce about th same results as miedirect 
lvhting fron suspended  limunaires The 
senree os large and se av be of relatively low un 
form brightness to produce a given level of illumi 


nation with minimum direct and reflected glare 

\ charve has been brought agaist indirect light 
ing, and consequently will also arise connection 
with luminous ceilings, as it has been shown thes 
are closely allied. This is to the effect that with 
indirect lighting the ceiling in large rooms becomes 
too bright for eomfort at lighting levels in the 
viemity of OO footeandles. Evidence has been pre 
sented that this point of view has been somewhat 
exXagverated Report No. 4° of the Committee on 
Standards for Quality and Quantity of Interior 
IHumination shows that in indirectly lighted large 
rooms, brightness ratios which might have resulted 
in discomfort at hizher levels were brought to near 
lv optimum value by changing the reflectance of the 
floor from 0.10 to O30. Consequently with luminous 
eilings this detail should receive special attention 

Another possible reason for discomfort indi 
reetly lighted large rooms at higher illumination 
levels is the practice of using high output lumi 
baires hung close to the ceiling surtace resulting 
in het spots’’ directly over the luminaires and 
producing brightness ratios over the ceiling surface 
bevond the comfort level which become more critical 


as higher eetlhng brightnesses are encountered. This 


Figure 1. Luminous ceiling in private office: 12 ft x 13 ft; 12 ft 
to luminous ceiling. Eighteen 48-inch T-12 425 ma, 3500K lamps 
are used in 6 rows of 3 lamps, 36 inches above the corrugated 


sheeting diffuser. Watts per square foot, 5.1. Illumina- 
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condition may, of course be corrected by using a 
larger number of luminaires of lower output and a 
yvreater suspension distance 

With a properly designed luminous ceiling as 
with a well-planned indirect lighting system, taking 
into account not only the lighting equipment but 
the reflectances and textures of the environment, it 
appears feasible to create comfortable, effective see 
ing conditions at general lighting levels encountered 
in current good practice. Brightness ratios within 
the 3 to 1 criterion are easily obtained with all but 
the most unfavorable room proportions 

The close relationship between the luminous 
celling and indirect lighting brings te mind an 
economic comparison. Limited data on luminous 
ceilings indicate that their first cost has varied from 
$4.00 to over $7.00 per square foot. Indirect light 
ing can usually be installed for half of the lowe: 
figure or less. If a suspended ceiling must be in 
stalled for the indireet lighting its cost, perhaps 70 
cents per square foot, may be legitimately deducted 
from the cost of the luminous ceiling 

Techniques for effective acoustic treatment of 
areas with luminous ceilings are under considera 


tion but no extensive report has been made 


Maintenance 


The depreciation of illumination from a luminous 
ceiling depends on a number of factors. Unless the 
ceiling and the cavity are fairly tight, dust will 
accumulate. Even with tight construction a certain 
amount of breathing will take place which wall 
introduce dirt. Dust on the upper surface of the 
plastic not only causes absorption but reduces the 
reflectance of the diffuser, which is an important 
factor in the ouput efficiency of the luminous ceil 
ing. Depreciation of the reflectance of the cavity 
and of the lamps causes further reduetions 
The maintenance problems involved should 
be realistically faced before selecting this 
lighting method. Proper scheduling of 
washing the diffuser panels and of repaint 
ing the eavity is essential Group replace 
ment of lamps can often be economically 


pustified Some types of plastic temd to 


Figure 2. Luminous ceiling in a school room 
Dimensions are 33.5 ft x 25 ft; height to ceiling 
10 ft 6 inches. Twenty-eight 96-inch T-12 425 
ma, 4500K lamps are used in 7 rows of 4 lamps 
each, 22 inches above a corrugated plastic sheet- 
ing. Illumination on horizontal work plane is 65 
footcandles; brightness of ceiling is 8&8 footlam 
berts, after three months operation. Watts per 
square foot, 2.9. Photo courtesy Martin Electric 
Products Inc., Somerville, Mass 
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collect dust electrostatically, This can be minimized 
by waxing the panels or by washing them in a 
detergent and air-<dryving without rinsing 
Design 
Either glass or plastic of proper optical charae- 
teristics may be used as the suspended ceiling, This 
material is laid in a hung frame of T-bars or simi 
lar construction, in sheets of a size which make for 
convenient handling or in accordance with the 
manufacturer's recommendation for clearances and 
maximum unsupported span. The cavity above 
should be of sufficient depth to obtain the proper 
relation between spacing of lamps and vertical dis 
tance from the diffuser to produce uniform bright 
ness of the luminous ceiling. This space above the 
diffuser should be relatively unobstructed and its 
entire surface and contents, if any, painted gloss 
white. It should preferably be no deeper than neces 
sary to provide the proper spacial relationship The 
diffusing material should combine high transmit 
tance and reflectance. The former alone is not 
enough to insure maximum efficieney as good re 
flectance of the diffuser causes the light to bounce 
around repeatedly within the cavity and thus af 
fords it a better chance of ultimate escape. Thus a 
diffuser with a transmittance of 0.50 and a high 
reflectance may have an output efficiency of 0.75 
when used in a luminous ceiling with a properly 
designed cavity. When fluorescent lamps are used 
they may be run in continuous rows on a single 
wiring strip without reflectors, the strip preferably 
mounted on the upper surface of the cavity. If a 
plastic diffuser is used it may be flat or corrugated 
for stiffness. It may in some instances be desirable 
to de-polish the bottom surface to avoid reflections 


A typical arrangement is one in which the cavity 


is 15 inches deep, the distance of lamps from the 
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factors should also be determined. In the meantime 


aleulations may be made which are in reasonable 


ayreement with thhumination measurements made of 


the interreflection method 


actual mnstallations, using 


To make such caleulations it is first necessary to 


determine the required average initial ceiling 


brightness to produce the design illumination im 


service. This is caleulated from the formula 


| Brigt Ft-c in Service 
the 

Factor from Table I 
ness of Ceiling 


Maintenance 
Factor 


Figure 3. Luminous ceiling in elevator lobby: 13 ft x 20 To use Table [it ts first necessary to determine 

ft; 10 ft to luminous ceiling. Twenty 72-inch, T-4, 200 ma the Room Coefficient which is similar to the familiar 

lamps are used in rows 2 ft on centers above a diffuser of 

one-eighth inch corrugated plastic in 4-foot square panels 

Watts per square foot 4.2. Photo courtesy Rohm & Haas, Ceiling Het 

Philadelphia, Pa Length of Room + Width 
Room Coefficient 


Room Telex using the formula 


4 Length Width 


lamps os 24 tnehes The diffuser consists of 24-inel 


TABLE I. For Rooms with 50 Wall Reflectance, 
30 Floor Reflectance 


bar frames. The spacing of the lamps should not 


Room Coefficient Pactor 


rhit 


\ high devree of accuracy in determining utiliza 
te some extent by lack of bas 
thon of the light ows futile so lone as valid mainte 
te tt nt of utilizatios 
nanee factors are lacking. Based on published data 
for other types of luminaires and on actual « xperi 
lead t leer lations betw th ar 
nee the field it ow sugested that for PUT poses of 
s design h as al nsions of 
aleulatios a Maintenances Factor of 
tiood amd 40) for Medium ouditions be as 
sumed. Where maintenanes are 
os Gers lar t th fa tilization tables 
it will be well te consider some other liehting 
nethedl 
Having determined the average initial ceiling 
~ ‘ ~ 2s brightness required from (1 the number of lamp 
+ + necessary to produce it is determined fron 
Lames the formula 


TRANSLUCENT PLATES Total Lamp Brightness of Cs thaw 
Area of Ceiling 
Lumens Required 


(hutput Efticieney of Ceiling 
as a Luminaire 


CEILING 


. 


LAMPS The efticieney will vars depending on the prop 


-—T - erties of the diffuser and the cavity but a study of 


‘TRANSLUCENT PLATES isting data indicat hat 65 is 4 reasonable aver 
Figure 4 Sections of a portion of a luminous ceiling 


showing spacial relationships. The distance 8S should not 
exceed 2! Room 34 x 25° with luminous ceiling 10° feet 


ave fivure 


A tymeal example follows 


above floor 30) footeandles in service is required 
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Basic Fundamentals Answer to 


Supplementary Lighting Problems 


PPLICATIONS for supplementary lighting 
are found in practically all branches of int 
rior lighting but the most numerous and most 

frequent problems are found in industry 

To improve the visibility of a particular seeing 
task it is first essential to recognize the task and to 
understand its light reflecting (or transmitting 
characteristics. The seeing task is usually a cer 
tain detail that must be visually resolved im the 
midst of a more or less complex visual field 

By knowing how the task is actually seen it. ts 
possible to determine why the task is difficult to 
see. Here one ean directly apply the four funda 


mental factors of vision 1) Brightness, (2) Con 


trast Suze 4) Tin 

These four factors can only be considered sepa 
rately in an academic discussion because in practice 
their inter-dependence is basic and vision is impos 
sible in the absence of any one. No single faetor ts 
most important in all seeing tasks but we may often 
single out the factor that is easiest to control with 
a given set of conditions. Thus in analyzing the 


problem the illuminating engineer may ask 


1 What is the actual seeing task? 
Why is it dificult to see?! 
Is it of ghtness 
Is it poor contrast 
Is the size t <" j 


The true stimulus to vision is the brightness 
intercepts dbyv the retina of the eve. The brightness 
of the task is the candlepower directed in the diree 
tion of the eve from the detail and its background 

Tasks with a, diffuse surface, such as non-glossy 
paper or flat paint, will refleet light all 
tions. The brightness is therefore a funetion of 
footeandles and the diffuse reflection faetor. The 
brightness of the source has practically no effeet on 
the reflected brightness of a diffuse surface 

Specular surfaces, such as polished metal or a 
glass mirror, refleet light at an angle equal to the 
angle of incidence. The brightness of the surface 
depends upon the angle of view, the specular re 
flection factor, and the brightness of whatever is 
reflected at the corresponding angle of incidence 


Me is with the Westinghouse Electr tery Cleveland 


way 1950 


By W. H. KAHLER 


The illuminating engineer is often called upon 
to recommend ways and means of improving 
visibility of a specific seeing problem. These 
specific seeing problems may be solved by the 
application of the correct quantity and quality 
of general illumination but in most cases they 
involve the application of lighting equipment 
that will supplement the general lighting system. 


Brightness however, dloes thot produce 
visibility, A condition of contrast must be estab 
lished before pereeption of detail is possible. Con 
trast may be a difference in brightness, a difference 


in color or a combination of both 


Figure 1. Contrast by High Brightness Reflection. In 

coal picking, the “inspection line” of the coal industry, 

slate, copper stone, bone coal and other impurities must 

be separated from the good coal. High brightness sources 

(400 Watt Mercury) in well shielded dust tight luminaires 

give the coal a “sparkling” appearance in contrast to the 
dull impurities. 
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Figure 2 (Left). Contrast by Low Brightness Reflection. This indirectly illuminated 


light hood serves two purposes essential to better visibility. The low brightness 
and large area characteristic provide excellent visibility of verniers because scale 
markings have good contrast against the luminous reflected image of the source. 
The hood is large enough to shield out direct brightness of skylights and fluores- 
cent lamps and thus prevent reflected glare. Figure 3 (Center). High Brightness 
Compensates for Poor Visibility Condition. Two 45-watt, 6-volt PAR-46 reflector 
spot lamps provide approximately 6,000 footcandles at the point of work to com 
pensate for low transmission of weld lens and poor task contrast. The welder with 
a foot. switch control can see his work before striking the arc without raising his 


hood. Figure 4 (Right) 


Brightness Contrast on Specular Surface. For tasks of 


limited area a small shielded source can be located to produce brightness contrast 
of scribe lines on a block of specular steel. In the case illustrated the luminaire is 
adjusted so that scribe lines reflect source brightness toward the eye, but surface 
of block reflects source brightness away from the line of sight. Thus, the block 


gives maximum 


seerny tasks of poor 


for improving this 


tusk can not be 
found by some 


of non-specuhar 


eontrast can be com 
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an actual break in 


engraving 


appears darker than lines. 


surface reflects an image of a low brightness uni 
form source with a pattern. The pattern may be 
produced by opaque stripes on a low brightness 
luminous panel or may be the frame or edge of 
luminaires mounted adjacent to each other. Any 
irregularity in a surface so illuminated will cause 
a distortion of the refleeted image of this pattern 
In addition to differences in reflection factor 
eontrast may be created by different colors, by 
shadows and silhouettes, and by such special effects 


as fliorescence and polarization 


Figure 5. Contrast by Fluorescence. Minute surface flaws 
in metal and non-porous plastic and ceramic parts can be 
easily detected by the use of fluorescent materials and 
black light. In illustration (A) (below) the casting ap- 
pears to be perfect under visible light. In (B) (facing 
page) black light and fluorescent materials cause the 
cracks to glow in distinct contrast against the dark back 
ground. 
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Figure 6. Comfort. Both visual and physical are 
important considerations in planning supplemen 
tary lighting. “A"-—The lighting for the bed of 
this printing press. as found, consisted of two 
200-watt incandescent lamps that caused very 
annoying glare and heat. “B"Both faults were 
corrected by using two single lamp, 40-watt fluo- 
rescent luminaires with deep reflectors. Note 
that one reflector is mounted level and the other 
is tilted inward to better illuminate the cylinder. 


Color, as part of the seeing task for a specifiv 
color quality of light, can be very effectively used 
fo improve contrast 

The color of light can be used to increase contrast 
by either intensifving or subduing certain colors 
inherent in the seeing task. To intensify a color the 
light source should be strong in this color and to 
subdue a color the source should have relatively low 
output in the particular color. For example, it has 
been found that chromium plating imperfections 
over nickel plating can be emphasized by using a 
bluish color of light such as the daylight finorescent 
lamp. It has also been found that the color quality 
from green fluorescent lamps increases the contrast 
of rust on metal making the rust easier to see 

Most three dimensional objects are seen in their 
apparent shape because of the shadows and high 
resulting from certain directional 


lights compo 


nents of light. The directional effect is particularly 


useful in emphasizing texture 


and defeets on un 


even surtaces 


Silhouette 


is an effective means of showing con 
tour. Silhouette letters on a sign and the matehing 
ofa te mplate toa shape ure ¢ xamiples of this tech 
nique for developing contrast 

Certain materials have the property of fluoreseing 
under ultraviolet radiation and this characteristic 
is often useful in creating contrast 

Polarized light can be used to develop a contrast 
condition in certain inspection operations. Stresses 
in glass can be detected by polarized light and plas 
tie models of mechanical shapes will show the points 
strain 

The visibility of an object of certain size depends 
upon the distance from the eve, the visibility: be 
coming less as the distance inereases. For equal 
visibility the size must be inereased in direct pro 
portion to the distance. An increase in’ brightness 
and brightness contrast can be used to compensate 
for small size 

The visibility of small detail can also be improved 
by the use of magnifying lenses. The combination 


of additional illumination plus a magnifier is a 
helpful seeing tool for the assembly or imbspection 
of small visual tasks 

The time required to see a specific task is influ 
enced within limits by size, contrast and brightness 
A task of large siz 


bright ne ss contrast can be seen most rapidly 


of high brightness and with 
Often brightness can be increased so that the task 
may be seen more accurately within a limited time 
The possibility of increasing contrast should never 
be overlooked, for high contrast is a ve ry important 
contributor to minimizing the time to see 

W hile 


mum rate of vision 


high illumination levels lead to the maxi 
rapidly moving objects such as 
# rotating wheel generally cannot be seen in detail 
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The Place of Louver Systems 
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in Planned Lighting 


By WENTWORTH M. POTTER 


tat shich can be overcome by suspending 
them helow ti ling and by proper redirection 
the pward | the installation ms made 
t is relatively inflexibh The brightness of the 
itself is likely to be greater than in a 
aVst vhere the lamps can be distributed over a 
larger area shen high values of illumination are 
pr deal the number of minaires and total bulk 
av become so larg ws to be unduly obtrusive 
In the recessedt-troffer svstem of bright 
ness toward the eos aecentiated at the expens 
of contrast, that of on the adjacent areas of 
the cerling At higher tlhuminatioon levels the rows 
f troffers om upy a larger proportion of the ceiling 
irea and more light is reflected to the ceiling frot 
s below, thus mitiwating the problen Witl 
tehed aluminum troffers, emdwise louvering, and 
lat lv light nom-specular surfaces throughout 
ti hiel ality aml comfort is 
ittainedd If th task presents rloss surta s the 
bright f rel foul mas be substantiall 
wel b low-brightmess Lamps 
prnent 


Figure 1 
z 12° 12° 


Louverall over desk area, white wood cells, 12” 
Seventy two 40 watt Tl2 lamps in 8 rows on 


ceiling channels 24” above grid. Tllumination, 65 ft-c 


Silver-bowl! indirect filament luminaires in large coffers 


illuminate the circulation space. Adjustable spots for 


display table 


Installation at the Kansas City Power and 
Kansas City, Mo 


Light Co 
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Brightness Control in a Louver System 


Lavuve rall or louver Is enable one to cle liver 
as much light as he may wish without mmpairing 
comfort, for they afford a much wider range of 
control se far as light entering the eve directly from 
the lighting system is concerned 

The requirements of \ sual comfort and conceal 
ment of surfaces above the grid determine the ce 
sirable shielding angle For example, in’ general 
offices or school rooms with contimued eritical visual 
work. 49° is desirable. This angle is also preferred 
for concealment of unsightly objeets. such as ducts 
pipes, ete ubove the In a smaller root 
somewhat lower angle may sufties In Some stores 
the value of more light on vertical surfaces an 
higher over-all utilization ma shielding 
through only SOO or 

The louvers themselves take on brightness, deter 
mined in amount by several factors. Brightness in 
creases reflectance or transmittance of 
witt finishes that are wlossv oof 
spread” "-refleeting type, and with the number and 
light output of lamps above the grid. For exampi 
the blade reflectance of 40 opaque louvers affects 


brightness and output as follows 


R ernge ghtness 

t ‘ 
K t t} 611 


Brightness is reduced by greater grid area per 


lan p by shielding through a greater angle. by the 


f and 

‘ 

May 1950 The Place of Louver 


that more lanips will have to be added to compen 
sate. bringing the brightness of the louvers back to 


the same value 


wall grid obviously gives minimum brightness if 


the cavity is deep enough to mount the lamps well 


ness for several louver svstems and some other 


types of luminaires 


Subjective appraisals show that if the caleulated 


vlare factor does not exceed 15 the installation will 


ratios exceeding the desirable 3 to 1 limit are nN 


ut from the straight-up view os quite another 
atter n practice it enters chiefly to the extent 
that glossy surfaces o the illuminated area 


dark surfaces are the most troublesome Their 
effect is less at higher levels of illumination and 
s particularly minimized in the case of light-toned 
surfaces. Low-brightness lamps assist materially 
bn reducing contrasts in the reflected image of the 


Systems in Planned Lightina—Potter 


Figure 2. Louverall installation in the foyer of the La 
mont Library, Harvard University, Cambridge, Massachu 
setts. Cells 3° x 3° x 3°. Slimline fluorescent lamps on 18" 
centers, 120 milliamperes. Five 100-watt downlights above 
desk. Coolidge, Shepley, Bullfinch, and Abbott, Boston 
Architect. Willard W. Thompson, Thompson Engineering 
Co., Boston, Consniting Engineer 


se of reflectors directing more of the light between 


blades The latter technique alone can reduce 


brightness as much as 20-35 per cent for equal illo 


mination. Nothing is gained by using dark cavity 


finishes; the resulting loss in output merely means 


For a given general footcandle level, a wall-to 


ibove the blades. Table | indicates average bright 


Comfort or glare rating is a funetion not of a 


Hminaire or a panel but of the total installation 


mud its environment. Number, distance, height of 


nits, contrast with background, general brightness 


evel, are all involwed and their total effeet may be 


pproximated by the Tlarrison-Meaker method * 


comfortable With typical louver one 


sable to stay below 15 even at illumination values 


thove 100 ft-e in relatively large room 


The statement has been made that) brightness 


ent ina louver svstem. This is not a fact at the 
sual angles of viewing, but applies when looking 
reethy upinto aunt. Whether or not the lighting 


ster self appears comfortable is important in 


rv upstallation and all of the time The incidences 


Reflected Images and Highlights 


Reflections of the | vwhting svstem from polished 


svstem and its background. Diffusing lumi 


us ceilings or large panels accomplish this more 


mipletely and reduce annovanee from reflections 
i minimun However, in larger rooms and at 
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TABLE I 


Brightness and Coefficients of Utilization of Selected Lighting Equipments. Approximate Values for 100 


Footcandies Maintained in Service. Room Index C. Reflectances: Walls, 0.50; Floors, 0.14; Cavities and Ceiling, 0.75 
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itself be 


the higher illumination values the 


comes uncomfortabl 


Phe researches of Benson and Chureh® on veiling 
vlare and visibility for typical off tasks reveal 
only minor differences among tl several 
avafems i a all tr | ips s wivan 
tag nel teal r rall th | brightress 
amps. The in nt st in using th 


Coefficient of 
Utilization of 


Average Brightness Ft-i. 
Angle Below Horizontal 


15 25 Generated Light 
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Length wise 


largely neutralized by adequate lighting within the 
ase. [If the grid system or panels are carried only 
up te the counter edge, the images are not seen by 


the customer 


Keeping the brightness contrasts within the 


avity as low as feasible is obviously desirable. Tilt 


ng of the louver blades is a means of reducing 


slownward brightness of the grid and affords some 


eastire of control of relative values of vertical and 


mtal illumination. tna large area the result 


loss rn utilization of generated light is not great 


mes substantial mm the ise i stall room 


ny with quality of illu nation, the coeftierent 


ilization renerated licht ws alwavs of 


tite rest t affects bot! nitial ane 
erating costs. In all whiting te 


ontrol of brehtness and other desirable 


ata os Are ittamed ut cost 


percentage of livht utilized truer 


‘ et of an tostallation 


Figure 3. Louverall of etched aluminum cells. 
13” x 13” x 9” 
lamps in rows on 24 


ft-« 


Standard warm white fluorescent 

Illumination 

Installation in the Central National 

Bank, Cleveland, Ohio; Conrad, Hayes, Simpson 
and Ruth. Cleveland Architects 


centers 


ENGINEERING 


€ 
pits 
+s 
‘ 
* 
4 
<3; 
louver tem is carried to tf vall. it is difficult 
| 
—— 
all 
4 
3 
4 . ILLOMINATON 
4 
- 


© SYSTEM of lighting requires more thor 


ough planning than does a recessed troffer 


lighting system. As such a system is a built 
in part of a hung ceiling, it becomes thereby an 
integral part of the architectural and structural 
design of the whole interior area to be lighted 
Thus, it is 4 more permanent type of lighting instal 
lation, and provision for lighting requirements of 
the area as well as flexibility of operation must be 
embodied in the original planning and design lay 
out. Therefore, the planning engineer contemplat 
ing a recessed-troffer lighting job must keep in 
mind that he is designing not only the lighting for 
an interior, but also a system which requires more 
complete integration with the architectural and 
structural design than does any other lighting sys 
tem. Neither the lighting layout nor the hung ceil 
ing can be estimated, designed, or installed without 
co-ordination of the basic requirements and limita 
tions of each 

Recessed-troffer lighting provides a highly effi 
erent and uniform illumination with well-shielded 


sources and controlled brightnesses. The clean un 


Figure 1. An example of recessed-troffer lighting, show 
ing the orderly appearance and air of spaciousness afforded 
by this type of installation 


By G. W. BEALS 


obstructed ceilings resulting from the built-in 
feature give an orderly appearance and an air of 
spaciousness. Such a lighting system harmonizes 
with any interior, unobtrusive but not monotonous 
This unobtrusiveness effectively retards obsoles 
cense, in that the equipment itself is not exposed to 
view for continual visual comparison with newer 
designs of fixtures and lamps as they become avail 
able and popular 

The functions of a hung ceiling are manifold, in 
both new construction and remodeling Typical of 
these, for example, are the concealment of building 
services such as air-conditioning ducts, piping, and 
wiring; the provision of sound-conditioning ; the 
reduction of excessive ceiling height to give more 
economical operation of heating or air-conditioning 
systems or more effective sound-conditioning. In 
all sueh applications troffers lend themselves to ef 
fective use, and they are especially effective in the 
provision of good lighting under the diffieult condi 
tions of a very low ceiling 

Economic considerations are an important con 
sideration in the selection of a lighting system. It 
must be remembered that, where troffers are under 


consideration, a false or hung ceiling is a necessary 


Figure 2. Recessed-troffer lighting in an office, providing 
highly efficient and uniform illumination with well 
shielded sources and controlled brightnesses 
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Figure 3. Well designed recessed-troffer lighting system 


in a display and merchandising area 


part of the complete job regardless of the particular 


luminaire selected. The true cost of such a project 


them, os the ombined cost of both lehting 
ment and ceiling. From the owner's viewpoint, the 
basic omparison between a recessed 
troffer and-ceiling combination and some form of 


combination 


Layout of Troffer-Ceiling Installation 


The built-in nature of the svstem re 


quires a certain amount of uiderstanding of hung 


construction procedures. Observance of the 


following sugyvestion on the part of the planning 
engimeer will pay off in accomplishing a well-de 
siyned installation that can be reachily and 
ally comstrueted 
Module Construction. 
use 
" 
‘ g ine 
" 
Layout Suggestion x t troff g 


Layout Precautions 


Recessed 1 «Have Their Place— Be 


zg determines in 
g equipment that ea 
Layout Requirements. [rut ghting is a permanent 
i t 
. f 
fut rangement 
Illumination Levels. ['resent s! s of " tie 
evels require t f «. The s a distinet 
my approximating 7 
footens a. At present tin pproximately foot 
s in « ‘ troffer 
«t s. For the x tw tinue to be 
i t f fut ith 
f with comfort are 
I“ . 


Selection of Type 


For many ordinary installation conditions, it ts 
immaterial whether the single lamp or multiple 
lan p types of troffers is used. The choice between 
them would be largely the preference of the owner 
Each has 


as to appearance ertain unique and in 


| 90% 90° 

| 40° 60° 

. ae 

» 

Figure 4. Typical light distribution (normal to troffer) 
for low brightness troffer 
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herent characteristics, however 


Single-Lamp Type. [he deep shu g of tl 
eget ise iegreecs gt ‘ine 
rightness of t walls of the retle 
th shie a ts ha 
‘ atalle tinueu 
gs of fron t feet As the 
4 4 g to the pr 
i size of terior. The sidew ghtness 
troffers ew ta ngle fror e 
‘ vith the maximun ‘ " ‘ 
lle per square Reflected glare rdina 
ecause of the separate spacings of the 
t single Retleete x further 
how er vy employing the ‘ ightness lamy 
. wht ss is on the rider f 
square inch 
Single-Lamp Installation Conditions. larg: 


single lamp troffer characteristics 


Single-Lamp Pattern Arrangements. Sing!e 

normally are arranged in continuous para 

ng parallel te ane of the walls of the interior, \ 
- in this standard arrangement re limited to gr 

fixtures parallel to form a large area panel 

iriation is restricted because of the differences 

Z. ng crosswise and lengthwise, For drafting rooms 

layouts at an angle of 45 degrees with the draftis 

have been used An improvement in shadow 

is obtained by this arrangement bat the degree 

provement depends considerably upon the norma 


4 elevation f the drafting boards 
for boards elevated 


nstallation eoat for di 


that normally indi. 


riors and especially where ceiling height 
ire 
ible, The deep shielding, low brightness, 


ate the selection of one over the other 


is relative 


irticuls 


und close 


make possible the same fine lighting that higher 
permit such installations are 
where inconspicuous unobtrusive ighting is desire 


el rows exte 


The greatest 


agonal 


legrees 


irrangement 
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Figure 5. 
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Figure 6. Module construction troffer-ceiling installation 
in a store. The system harmonizes with the interior, and 
is unobtrusive but not monotonous. 


ghting equipment is greatly increased over the normal 
rectangular rangement because of the special fitting of 
the ceiling materials arond side walls and columne Alao 


the i] arrangement often complicates the installa 


tion above the finished ceiling of piping, ducts, and other 
services that are ordinarily located to some extent be 


tween troffer rows 


Multiple-Lamp Troffers. This type of troffer is extremely 
flexible it ipplication because of the variable vutput 
obtainable from multiple sourees, the wide variety of 


| losures available, and the variety of equipment 


shielding « 
irrangements possible in forming lighting patterns. The 


lighting performance ss regards output, shielding, and 


rightness eontrol, will depend almest entirely on the 
selection of the shielding mure selected. The tables of 
coefficients and photometric curve data should be ex 


imined for the speeifie fixtures under consideration 


Multiple-Lamp Individual Arrangement. These troffers 
have sufficient light output to permit their use as indi 


vidual unites if desired For such arrangement, 3-lamp 


equipment generally is employed te avoid close spacing tn 


ilding up suitable levels of illumination The ratio of 


spacing to mounting } tht abowe the working plane for 


lividuallw loeated 1 ures should not exceed 3/4 to 
per le the uniformity of illumination expected of re 
cessed lighting 


Multiple-Lamp—-Parallel Row. common arrangement is 
yer el rows, with the fixtures either continuous or inter 
mittent The ratio of spacing to mounting height of rows 
should ot exeeed 3/4 The intermittent arrange 


ment often i emploved to obtain economy of installation 


the nission of reflectors in suitable sequence to reduce 
the lews f illumination to values currently adequate 
F future improvement in lighting levels, reflectors ear 
serted to complete continuous-row pattern 


Multiple-Lamp Geometric Patterns. closed, of 


I-panel patterns re readily aceomplished with these 
troffers When suel vouts are employed, shielding ele 
ures having mely svmmetrical shielding and brightness 
values are preferred is rider that the lighted appearance 
f the pattern w e equally effeetive from any view 
point in the interior 


Types of Hung Ceiling 


A background knowledge of hung ceiling types 


and their distinetive feature will be of genuine 
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Figure 7. Deep aluminum troffer supports ceiling tiles 
without furring 
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Figure & Typical problem of design and installation 
store area with recessed troffer lighting in an acoustical 


ceiling 


assistance to the planning engineer in accomplish 
ing a satisfactory and economical recessed-troffer 


ceiling installation. In many of the varied archi 


tectural conditions encountered in building struc 
tures, some one of these types may be the only pra: 
tieal remedy that makes recessed troffer lighting 


possible 


Independently Furred Ceilings « 
¢ furring of the hung ceiling 

equipmen 

furring 

men ‘ 
separately 
equipment whether the 
ng is 


com] ch as plaster 


Mechanical Ceilings «an array: stances to 


per it addition ofr frevister equipment for 


future requirements if origina anned that way. Com 


ings fo net pera 


Ceilings Supported from Lighting System. In this type, 
he furring of the hung ee ng is whelly or partially sup 

the sume hangers that support the lighting 
ing tile may be supported direetiy 
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Coves and Coffers 


HE COVE and coffer present an opportunity 
to provide high-quality illumination im an 
area without appreciably altering the arehi 
tectural treatment. Like other types of indirect 
lighting equipment, the cove produces highly dit 
fused illumination, and is widely used in dining 
rooms, Waiting rooms, lobbies and other areas where 
a soft relaxing atmosphere is wanted. Frequently 
it is desirable to supplement the cove with some 
direct or semi-direct luminaires to add life and 
drama and to emphasize the form and shape of 
objects in the room 
There are many types of coves; some are largely 
decorative, and some purely functional. They are 
made of various materials and mounted at various 
distances from the ceiling. The efficiency of a cove 
is largely dependent on the reflectance of the in 
terior of the cove, the wall between the ceiling and 


th W esting? a tr (or Bloomfield 


in Planned Lighting 
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the e and. of course. the ceiling itself. Actual 


contour of cove interior, that is, whether or not 
corners are filled in, has little effect on efficiency or 
brightness pattern. The distance of the cove from 
the ceiling has some influence on efficiency, but is of 
much less importance than surface reflectances 
Tests have indicated that the footeandle level is 
approximately cut in half if the reflectance of the 
cove interior is lowered from 85 per cent to about 
> per cent. This is an indication of the importance 
of maintaining the cove in a clean condition. Re 
ducing the reflectance of the wall between the ceil 
ing and a typical cove from So per cent to 5 per 
cent can be expected to reduce the illumination 
level about 20 per cent. In selecting a coefficient 
of utilization, this part of the wall should be con 
sidered a part of the ceiling, and generally should 
be weighted as being about 20 per cent as effective 


as the « eiling 


Figure 1. Photograph of a well designed cove installation 


ues, 

Me. Jones i 


Figure 2 (Left). Typical cove lighting units for fluorescent and incandescent lamps. Fluorescent units are available 
with either metal or plastic shields. Figure 3 (Center). Schematic diagram illustrating use of self-contained projector 
of reflector lamps and cove lighting unit employing a lens to control light distribution. Figure 4 (Right) 
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Light Sources 


The of the fluorescent lan makes it an A 

leal for most cove applications \ singl T 
row of lan ps ts imiiv suffierent prodtiecs the re) 
necessary level of Where a single row 
m lanps with a mediim bipin base are recom 
mended becatse the portions of adjacent | 
are neat iwh together to prevent clark 
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ots behind the | tholders from 
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Figure 8. Crossing point of sight line AB and line CD 


te por Hen of Tor sete determines position of upper edge of cove lip. The edge 
listanee, as is Treg ntl essary on large rooms of shadow caused by channel will appear at point A 
Most cove lighting units employ standard Zo. ¢ Point C should be a considerable distance from the cove 
le and reflect to allow lamp itself to be effective for lighting ceiling 
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Guide Posts for Selecting 
the Proper Fluorescent Lamp 


IGHTING progress has been rapid in. recent TABLE I. Factors That Influence the Selection of a 
Light Source 


years and new sources and equipment are 
constantly being offered to the public. The 
resulting wide variety has given the architect and 
engineer practically unlimited seope in applying 
lieht to the solution of spree ifie and proble 
his variety, however, adds to the complexity of 
selecting the best souree and equipment to solve 
particular problems. In the case of fluorescent 
lighting, the many new lamps made available sine 
the war have led to some confusion because of the 
lack of a complete understanding of the advantages 
and limitations of the sources. The purpose of this 


paper, therefore, is to give an impartial analysis 


of the characteristics of fluorescent lamps on the 
basis of the many factors that influence the selec 
tion of a light souree for general lighting 

In studying this analysis the reader will realize 
that no single lamp is best for all applications 
Each lamp, however, does have certain advantages 
that may make it a “‘best’’ to meet certain condi 
tions. It is therefore, important to know the char 
acteristics of the various lamps to permit a fair 
appraisal for a particular lighting application 

When one considers why the luminaire designer 
architect, or building owner selects a certain light 
source, he finds many factors in addition to cost 
that influence his choice. Also, the factors impor 
tant to one group may only be given secondary 
consideration by another group. The items consid om Temperature is seldom mentioned when 


ered in this analysis are listed in detail in Table | discussing fluorescent lighting but it is very impor 


and include dimensional characteristics, efficiency tant to the luminaire designer because it is a defi 


aintenanece, appearans lavout adaptability, and nite indication of the way the luminaire will per 


cost. Each factor is expanded in the tables form under conditions of varving room tempera 
tures. It also shows how different lamps will vars 
Dimensional Characteristics = 

n light output when installed in confined spaces 


} 
breakdown of the various ase the lamp temperatures 


sional characteristics the fluorescent 


haracteristies are particularly te Ballast Hum 


designer and luminaire manufacturer becaus 
With an etor or transformer, such as a fluo 
ev determine luminaire siz ultimate perfor 
rescent ballast, some audible ‘‘hum’’ can be ex 
cost, manufacturing and shipping facility 
peeted result of the alternating magnetic 
luminaire 
forees 1 eore and steel case T he 
three parts: 1 vai 
escent ballasts are faking every pra 
eal characteristics and 3 photometrn hha 
es The data is really self-explanatory 
- ay result, particularly in quiet roots 
studied carefully by those interested 
Ballast hum is controllable within limits bys 
owing the difference among the various soures 
fain design and manufacturing techniques ane 
The last item on the chart Light Qutput v nig mel by 
proper mounting in luminaires. In general. it can 
Ke \\ se ‘ ‘ 


be expected that hum will be proportional to the 


way 1050 Posts for Nelecting the Proper Fluorescent Lamy 103 


* 
DIMENSIONAL MAKACTERISTIO® important to designer and mat 
Physica 
k to back of socket 
Operating trent 
Operating voltag 
fometr 
Brightness 
Hes 
nt to the owner and user 
4 
x 
of 
3 
: 
th 
a“ 
= 
t 
4 


TABLE II Dimensiona! Characteristics of Florescent Lamps 


Preheat Imestant Start 


For Bi-Pin Lampholder Por Single Pin Lampholder 


mi tv 
48" 90W.60" 40W 48" 38W48" 5S9W.72" 72W.72" 69W.96" 75W.96" 


volt-ampere output. That is. with lamps of high cuits may alter these values as illustrated by the 


starting voltage and high eurrent. a greater hum sequence starting ballasts. It is interesting to note 
can be expected than for low voltage and low eur that the lumens per watt of the lamp only is not a 
rent lamps. The “brick type’’ lead-lag ballast for true indication of efficieney because these values 
two 40-watt lamps has proven te be exe ptionally do not include the wattage loss in the ballast which 
quiet, and this is a low volt-ampere design. The isa part of the total wattage consumed by the light 
ballasts for instant start 40-watt and for slimline ing installation. For example, the 96° T-S slimline 
lamps have a higher volt-ampere rating and, conse lamp operating at 200 milliamperes shows the high 
quently, have a tendeney for greater hum est lamp efficiency but when included with ballast 
Where the general noise level is relatively higl losses the efficreney is ne higher than the standard 
as ina factory or large office, even a high level bal {)-watt T-12 lamp. For purpose of practical com 
last hum may net be objectionable. Llowever, in parison it should be noted that the 96° T-s lamp at 
rooms of lower noiwe level, such as private offices SOO and 300 milliamperes and the 96" T-12 at 425 
hibrartes school rooms, ballast hur should be milliamperes have about the same efficleney as the 
nit te per nt annovanes Whe fO-watt preheat lamp llowever, the 72” and 48” 
quiet t av be desirable t nit the slimline lamps show considerably lower efficiency 
hallasts in a separat mpartment outside of the It is shown by these data that instant start lamps 
. nat naslieht hur to have the same efficiencies as preheat lamps, must 


have a lamp length of approximately double the 


Light Source Efficiency 


Maintenance 


lists SIX 


the thaintenatice 


TABLE Ill 


Efficiency 


Preheat Instant Start 


m Iv Vv vi vir Ix x 
40W 48" 90W. 60" 40W 48" SOW 72" 72W.72" 6G9W.96" 75W.96" 96W.96" 
T.12 T-12 T-12 T-12 T-12 T-8 T-8 T-12 T-12 
425 MA 600 MA 200 MA 300 MA 425 MA 600 MA 
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Maintenance Features 


1. Rated Average Lamp Life 


replace ments 


vary with demand 
th heavy duty lampholder 


*Estimated lamp life at 6 hours per «tart 


TABLE V.—-Appearance. 


Preheat Imetant Start 


I nu m Iv vi 


v 
Type of Luminaire 40W.48" 59W.72" 


T-17 T-12 T-12 T-12 T-12 
425 


2. Bare Lamp Commer: 


5. Industrial 


supervisor. Point 1, lamp life, shows that instant 
start lamps have a shorter life than preheat lamps 
(with starters). This is one of the penalties that 
must be weighed against the added convenience of 
the elimination of starters. The complete effect of 
this shorter life on overall lighting economics is 
indicated in the cost analysis (Chart I 

Point 3, ease in handling, indicates the advantage 
of shorter lamps. With point 4 it is shown that 
slimline lampholders are a great improvement ovet 
the conventional light duty lampholder for the bi 
pin lamp However, it should be also noted that the 
newer heavy-duty lampholder for the bi-pin lamp 
eliminates practically all of the objections that 
were found with the light duty lamp holder 

Point 5, availability of replacement would be of 
greatest importance to the small user who would 
lamp replacements from a small 


At the pres 


expect to buy 
neighborhood store, or a small jobber 
ent time the 40-watt preheat lamp is available at 
numerous retail locations but one would expect to 


purchase the slimline lamps only from jobbers 


Installed Appearance 


Table V indicates the relative appearan 
stallations using the different types of lamps. In 
most shielded commercial luminaires lamp length 
has little effect on appearance as the shielding con 
ceals the lampholders and often it is diffieult to 
determine whether a four- or an eight-foot lamp ts 
actually used. However, with bare lamp commercial 
luminaires the length of the lamp has a direct bear 
ing on appearance because the longer lamp requires 
ampholders whieh generally detract from 


Back to back spacing 


fewer 


the streamlined appearance 


tioed tiood 
trood tieod 


tiood tiood tioed 


This 


same consideration applies to industrial liminaires 


of lampholders also improves appearance 


but is probably of minor importance beeause ap 
pearance is not a prime factor in selecting indus- 


trial lighting equipment 


Layout Adaptability 


recognizes that 


Table VI 


the shorter fluorescent lamp permits greater flexi 


lavout adaptability, 
bility in making layouts, particularly in) small 


rooms. For example, it has been found that S-foot 
luminaires are difficult to use in layouts for small 
offices because a room dimension of 16 feet or less 
will not permit the installation of two 5-foot units 
end to end and one such unit is insufficient. In 
many cases a luminaire for the 72” lamp would 


greatly improve this situation but the luminaire 
for 45 
for layouts in small rooms 

With lamps of the T-12 diameter in 45", 72" and 


96” lengths, excellent lavout flexibility is achieved, 


lamps has proved particularly satisfactory 


however, when luminaires are made in the same 
design for all three lamps 
Under point 3 it is recognized that the light 
output of certain lamps is more satisfactory than 
others in planning layouts for given illumination 
levels specified according to current practice and at 
conventional mounting heights and spacing. Lamps 
with bigh lumens per foot may prove satisfactory 
in two-lamp luminaires but are not suitable in four 
lan p equipment because the spacing becomes too 
for uniform tlumination at the given mount 
ing height. In contrast, however, lamps with low 
lumens per foot are more suitable for equipment 


designed for four lamps 


way 1050 (iuide Posts for Selecting the Proper Fluorescent Lamp 


TABLE FV 
2 Starters required Yes Yes Ne No No No No Ne 
Fase of handling (rood trood (ieod Pair Pair Poor Poor Poort Poor 
4. Lampholder and lam; 
base design * Pair Poor’ * tiood | (rood 
tiood Pair Pair Poor Peor Pair Pair Pair Pair 
"This fact 
vir vin x 
T-8 T-8 T-12 
200 MA 3200 MA 4235 MA 600 MA 7 
treod brood trood ig 
Poor Pair Fair Hiood 
Fair Fair | Fair Pair trood Good 
j 
. 
3 
305 
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TABLE VI 


Over-all Lighting Cost 


Chart | is a summary of a detailed analyses 
of the annual lighting cost for a typical office area 
of 1800 square feet. The luminaire was the direct 
indirect type for 4 lamps and suspended below the 
ceiling. The installation was planned for 50 foot 
candles and it was assumed that annual operations 
would be S000 hours at a rate of Je per kilowatt 
The fixed 
ing the total installation cost and amertizing this 


Also included in the 


harges was an allowance of five per cent on 


harges were obtained by estimat 


amount over a period 
fixed! 
this initial investment for interest, taxes and in 


surance. The cost of maintenance included lamp 


replacement and cleaning \ charge of 25e per 
lamp was made for the labor cost of renewing ear h 
lan it It was assumed that all luminaires should 
be cleaned three times per vear and the cost of 
cleaning a luminaire was apportioned according to 
its length, Where luminaires included starters, it 
was assumed that a starter replacement would be 


approximately 20 per cent of lamp replacements 


CHART I 


Layout Adaptability 


Summary 


In studving this cost analysis we should remem 
ber that it is based on only one set of conditions 
Variations in such factors as power rate, operating 
hours, depreciation and maintenance may alter the 
relative economy of different lamps. An analysis 
should be made for the specifie conditions of an ap 
plication for the most accurate cost comparison 

It is impossible to draw a conclusion that a single 
source is the best, because the luminaire designer 
architect and the customer will place different de- 
grees of importance on the various factors that 
influence the selection of the light source. We can 
however, summarize a few of the main advantages 
and disadvantages of the lamps analyzed 

The 40-watt preheat lamp still appears to be the 
most economical and has many other points in its 


favor. The main objection is that starters are re- 


quired, The short pins on the base have caused 


some difficulty in the past, but the new heavy duty 


lampholders are eliminating the ause of this 


fo i on pad 


Annual Cost of Lighting Analysis 
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Indoor Sports Lighting 


Various 


HE) LIGHTING 


indoor sports vary 


requirements of 
both as to recommended 
iHumination levels and lighting techniques 

Ihe lighting level recommendations depend upon 
the severity of the visual task and whether the 
ganie is to be played recreationally, or competitive 
ly, or exhibitionally before an audience. The recom 
mended recreational levels are adequate where the 
The higher 


levels recommended for more skilled play serve to 


play is strictly for fun and exercise 


enhance the exhilaration and enjoyment of playing 
or Watching the game, and recognize that the visual 
requirements in any gate become more severe as 
the caliber of play becomes higher 

The lighting techniques suitable for each sport 
depend upon such considerations as the normal 
lines of sight of players and spectators, and the 
nature of the area in which the game is played 
For example, badminton is a fast action sport in 
which most of the play is overhead. In contrast, 
bowling is a deliberate sport wherein all the visual 


attention is below eve level 


Gymnasium Lighting 


Recommended Levels 


College Games Ft-e minimum 
High Schoo 
General 
School Assembles 


Ft 


Games Fte minimum 
reation 20 Fte minimum 


minimum 


School Asseml:lies minimum 


The school gymnasium is a multi-sport: center 
which serves the student body during the daytime 
and in many cases the community at night. It is 
used for dances where the preferred lighting key ts 
low and colorful, for assemblies where the lighting 
is primarily for atmosphere, for general exercise 
and recreation where the lighting assures safe and 
adequate performance, and last, for games and ex 
higher levels are re 
The light 


ing for general recreation will be used for the long 


hibitions where substantially 


quired both for players and spectators 


est periods and hence may be considered the basic 
The lower levels can be obtained by proper 


The higher levels, needed for exhibition 


svstem 
erreniting 
events, may be best attained by means of a supple 


mentary system 


way 1950 


By CARL j. ALLEN 


Many school gymnasiums use their lighting sys- 
tems up to 2000 hours per year, The basic level in 
such cases is generally attained more economically 
with fluorescent lighting than with filament. On 
the other hand, the hours of use for exhibition play 
may be only a hundred hours or so per year in 
which case filament lighting is more economical 

The layout of the basketball court shown as Fig 
1 shows a combination lighting layout using fluores- 
cent for long hours of recreational use and supple- 
mentary filament for short hours of exhibition use 
This layout is suggested in response to requests for 
ilumination levels substantially higher than the 
minimum recommendations above. The hundred- 
footeandle level attained with the two systems not 
only provides good lighting for the distant specta- 
tor but also permits televising and the taking of 
high-speed motion pictures for analyzing playing 
techniques. In this layout the wattage of the fila- 
ment lamps in the corner lighting units is inereased 


fifty per cent in order to bring the Ulumination in 


Figure 1. Basketball court layout to maintain 35 foot- 
candles from fluorescent lighting for recreational play and 
100 footcandles from combination system for exhibition 
Filament lamps to be operated 10 volts over volt- 
age. Suggested luminaire is shown at top 


games 


Indoor Sports Lighting len 


‘ 
‘ 
. 
* 
. 
1 
\ 
a 
2 
~ 
FILAMENT 
FOR 2-s00w 
CORNERS FILAMENT 
| comms comme comms comme 
; 
1 —_ om caumme 
4 
50 «80 
¢ 
Me is with the General Electric Nela Park, ¢ 
. 


Figure 2 (Left). David Lipscomb College Gymnasium 


1500-watt filament lamps in medium spread highbay reflectors 


on approximately 16-foot centers will provide about 65 footcandles in service (95 footcandles initial) on the playing 
court. Figure 3 (Right). Colgate University. Continuous rows of industrial-type reflectors on 20-foot centers, each 
equipped with four 96TS slim fluorescent lamps at 300 milliamperes, provide 45 footcandles in service on the court 


the court corners up to the average of the rest of 


the court. The most critical play takes place in the 


pivet shot area beneath the basket and it is recom 
mended that two medium-spread S00-watt filament 


nits anne? cireetly downward be located about 


4 feet apart and 3 feet im front of the backboard 


In large gymnasiums and field houses where a 


reasonably high level of Ubimination is desired 


ever long periods, the combination of filament and 


mereurs mav be considered \ svstem sup 


plying approximately equal lumens of filament and 


mercury prey des light of near-white eolor satis 
46. - 
T + 
= 
' 
FLUORESCENT 23 
= 
PRLAMENT o | 2g 
o | 
! 
Figure 4. The fluorescent layout of a squash and handball 


court, uses 18 40-watt T17 low brightness lamps in etched 
aluminum troffers and is suitable for recreational play 
The filament system uses 15 200-watt wide spread etched 
aluminum reflectors for club play. Tempered glass covers 
should be used to protect the equipment 


iis j 1 


factory for the playing area. Such a combination 
approaches the low initial cost of a filament installa 
tion and the higher efticieney of a fluorescent svs 
tem. This type of lighting is especially suited to 
high mounting heights where maintenance is diffi 
cult. Twin units each containing, for example, one 
4O00-watt mereury and one 1000-watt filament lamp 
may be mounted together and lowered on one dis 
connect hanger for easy cleaning and servicing 
Filament lamps which may be used only two or 
three hundred hours per vear may well be operated 
about 10 per cent overvoltage that is by using 
lamps af voltage rating 10 volts under the socket 
voltage. The light output ow thus increased about a 
third, the wattage inereased about a sixth. and the 


hfe reduced about three-fourths 


Badminton 
Recommended Levels 
iment 
(lu Ft 
Ke it t 


The principal requirements in this aeri 


are to heht the bird uniformly throug 
travel to a higher brightness than its backgroun: 
and to avend areas of high brightness in the plavers’ 


field of view Many 


lighting systems are in use and 
ailvecates. One active badmin 
ton club developed an open-top V-shaped luminous 


element ove real With white cloth ane 


equipped with 


“Miwatt lar ps on 12-inel enters These units 
are suspended horizontally about seven feet from 
the floor on both sides of th court and extend 
about two thirds of the length of the court. Expert 
plavers who have plave l under this ighfting con 


utstanding 
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Figure 5 (Left). For home table tennis, two deep white shades with 150-watt filament lamps provide acceptable results 
with low-cost equipment. Figure 6 (Right). Two 96-inch T12 slim fluorescent lamps operated at 425 milliamperes in a 
louvered reflector provide excellent uniformity and low source brightness for playing table tennis in this recreation room. 


Table Tennis 


Squash and Handball 


Recommended Levels Recommended Levels 
Tournament Ft. Tournament Ft-<« 
Clal “0 Ft-« Club Fte 
Recreational Recreational 20 Ft-« 


Table tennis requires particularly fast visual 
These two sports involve the visual task of follow 
muscular coordination. It is generally played as a 
ing a rapidly traveling small black ball which 
7 ‘ home sport where head room is at a premium 
changes direction frequently and abruptly. Seeing . : 
, Skilled tournament players frequently play ten 

the ball is greatly facilitated by silhouetting it A : 
: . to fifteen feet or more back of the table. Good light- 
against the walls and floors which are light in tone 
ing for tournaments is provided by two rows each 


and well illuminated. A horseshoe arrangement of a 
: of five deep white reflectors with 200-watt inside 
either troffer-type fluorescent units or wide-spread 

frosted lamps, operated 10) volts abeve rating, 


filament reflectors lights the side walls effectively 
located 6 feet above the table on 7-foot centers and 


ie over both edges of the table 


Bowling 
Recommended Levels 
Lane Head Pun 
Reereations Ft-< Ft-« rt 


The visual interest in bowling is on the lane with 
Increasing emphasis up to the pins. One arrange 


ment suitable for tournament play employs two 


lamp 40-watt asymetrical reflectors directed away 
from the bowler and located about 11 feet above 
each lane on spacings 13 ft, 11 ft, 11 ft, 10 ft and ' 
10 ft from the foul line The units should be 
shielded so that neither the lamps nor their images 
in the tanes can be seen by the bowler. This may 
be accomplished by a saw-tooth ceiling or by verti 


cal shields which conceal the lighting equipment 


Suitable head pin lumination is attainable by one 
(O-watt reflector floodlight or preferably two 150 
: ’ Figure 7. Sports Bowl, Sioux Falls. Continuous rows of 
two-lamp 40-watt equipment concealed behind the step 
backs of each sloping ceiling section provide uniform 

lighting on these lanes above the head pin 


watt reflector floods shielded from the bowlers 


view and located about three feet in front of and 
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A Basis for Programming Street Lighting 


By W. T. SOJEBA 


LEVELAND'S extensive program « ‘ The City of Cleveland during the past two years 
lighting has had two has installed and modernized approximately 
is the reduction of night tri fatalities 8650 street lighting units. This program has 
The value of good street lighting in safeguarding been carried out by the two utilities serving the 
and facilitating night traffie is thoroughly estab Cleveland area —the Division of Light and 
lished and has been verifies many studies Power of the City of Cleveland, and the Cleve- 
other objective » lig vets and sidewalks se land Electric Illuminating Company. It repre- 
that people may walk in comfort and without fear sents about 200 miles of improved street light- 
f molestation. Good lighting, law-enforcement off ing. All of it conforms to the recommendations 
ime time a powerful deterrent in the American Standard Practice for Street 
and Highway Lighting. 


mls attest. mat th 

atreet rittes 

In the Cleveland program, the compilation of a 

Roll of Casualtyways vas the first step. Spot this limited sampling, the differences are striking 
maps were prepared showing the number and loca Clearly thos roll offers one criterion in determining 
tion of all traffie fatalities ov ‘ eri Of Six Where money spent for lighting improvement would 
years. Chart No. 1 shows a portion of the © Roll of make a valuable contribution to public safety 
Casualtyways” arranged in the order of the nun Second, a of Fearways’” was compiled. <A 
ber of night fatalities per mile of aN Fearway might be defined as a street which has a 


cdefierenes \long such 


streets see them we to walk in eom 


“Before and After” photographs of the lighting of 


gramming Street ILLUMINATING ENGINEERING 
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Phes ilo met Teel sal ana 
inherent dread of darkness 
ets all too often iiwite 
violence. 


TOW pele 


Xperieneces, and t\ 


have tosisted ‘ ective be taken 


nthe wav of 
no other enforcement activitte 

Phe existing illumination was caleulated f 
street, and its per cent of recommended 
in American Standard actice determined 
reciprocal of iffieienev in lizhting ol 


another way i per cent of lighting defies 


is used in Chart No 
pert 
in determining where 
would be valuable in public sa 
basis of the Cleveland programming fas breed 
bination of these two factors, the Casualty 
and the Fearway. True, the units in the two 


et 


sare different and anv combination ts in part 


arbitrary. As a trial, on fatality per milk 
was taken to be “yu valent to ten peree ntage pomts 
in lighting deficiency. The resulting consolidation 
is shown in Chart No. 3) This consolidation gave 
results which, at least for conditions in Cleveland 
were judged to be logical 

Om this basis all the streets in the citv earrving 
more than local traffic have been tabulated and 


arranged in order of priority. The order of street 


Lake Shore Boulevard, Cleveland 
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A Basis for Programming Street Lighting 


gy improvements has followed this list with 


w exceptions. For exan ple, revision Was made 


sriority list to provide exte nded stretches of 
| | 


w rather than intermittent short seetions 
order of 


was coordination of the street lhyhting pro- 


eh influenced the 


am. in some instances, with the activities of the 
City Transit System in replacing trolley poles The 
Citv of Cleveland has adopted a street 
standard which is unique. It is designed for Use as 
a street lamp standard, a trolley support, ot both 
The general appearance remains the same regard 
less of application, but varies strueturally in use 
It results in a minimum number of poles along the 
street. and also substantial saving in overall pole 

st. This point pole program modified the lighting 
priority list slightly 

An example of the lighting en ployed in the 
before and 
Lake 


vehicular traffic 


Cleveland program is shown in the 
r’’ photographs of Lake Shore Boulevard 
Shore Boulevard carries medium 
and light pedestrian traffic The lighting comprises 
reflector-refractor luminaires, 25 feet high, 6 feet 
overhang, average spacing 110 feet in staggered 
arrangement, with 10,000-lumen lamps. Apprext 
mately OS average foots andles initially 
The 1950 program contemplates additional street 
lighting modernization to the extent of roughly 100 
Further, the local Automobile 


miles of streets 


Club has organized a committee to make experi- 
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ments for the evaluation of the reflectance chara 
teristics of various types of pavement surfaces 
use on Obs land Tests to date have indicated that 
substantial improvement ino night vistbilitw ean 
had, at littl or perhaps no inerease pavement 
‘ 
CLEVELAND STREET LIGHTING PROGRAM 
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Chart 2 


osts, Where surfaces are provided with more favor 
able reflectance characteristics. It is the intent 
early this spring, when weather permits the re 
of pavement resurfacing projects, to in 
corporate some of the findings of the committee in 
the actual pavement work. Various agywregates of 
favorable reflectance qualities are to be applied to 
test sections of newly resurfaced streets. Measure 
ments of reflectances throughout the easuing two 
or three vears will confirm the degree of gain 

The residents of Cleveland and communities have 
enjoved for at least one full vear the benefits of the 
expanded street lighting program inaugurated in 
1948. The benefits of the 1949 program have not 
vet been fully realized. Nevertheless, it is gratify 
ing to note that pedestrian traftie fatalities at night 
were ST per cent lower in 1949 than in 1947. A 
fact that makes this figure very significant is that 
during this same period, daytime pedestrian fatali 
ties inereased 70 per cent. This is further evidence 
that good street lighting is a major factor in the 
saving of human life upon the streets 

Engineering and construction problems are be 
vond the seope of this article. Nevertheless it would 


be remiss to conelude without acknowl dgment that 


the Cleveland street lighting program could not 
have been carried out so promptly and so effectively 
without the full cooperation of the engineering and 
onstruction staffs, as well as the management, of 
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Planning for Minimum Maintenance 


IGHTING maintenance includes everything con 
nected with keeping the output of a lighting 
system as near to its initial level as is eco 

nomical, For an engineering approach to the prob 
lem of minimizing maintenance cost, we must first 
understand how significant a factor this mainte 
nance is. Then we should review the presently 
adopted methods of allowing for, and reducing 
maintenance 

The *‘housekeeping’’ for a lighting system has 

two phases that which is routine, such as lamp 
replacement and cleaning; and that which is un 
expected, such as repair or replacement of parts 


A well 


planned installation will reduce the routine mainte 


that fail before their normal expected life 


nance to a minimum, and will eliminate unneces 


sary maintenance 


Determining Expected Reduction 
in Level of Illumination* 


In order to plan for routine maintenance we 
must be able to estimate the degree to which it 
affects the initial level of illumination. Several 
studies have been made in an attempt to arrive at 
a reasonably accurate method of determining this 
reduction in Ulumination. The most logical meth 


od is to consider (1) lamp depreciation, (2) dirt 


collection, and (3) cleaning and relamping policy 
With these three factors as carefully established 
can arrive mathematically at a 
Even the 


most carefully presented studies offer their fac 


as possible, we 
composite value or Maintenance Factor 
ognizing 


ree 


tors as suygyvested or 
limitations as far as accuracy is concerned 
Lamp depreciation can be measured in the lab 
oratory, and some manufacturers are-now pub 
lishing output values 
eurves showing the rate of lan p depreci 
time, have been published pre 
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Planning for Vinimenm Vaintenanes 


By NEAL JACOBUS 


For a properly engineered and planned lighting 
system, maintenance, the housekeeping plan for 
the installation, must be given special attention. 
When it is realized that 50 per cent of the ini- 
tially available light may be lost, the impor- 
tance of this factor is at once evident. The 
system must deliver economically a required 
level of illumination during the period of years 
following the installation. With planned light- 
ing must go planned maintenance for continued 
efficiency, comfort and economy. 


age light output amounts to about 85 per cent of 
the initial 100-hour rating. For medium wattage 
incandescent lamps the light output at 70 per cent 
of designed life is 0 per cent of initial, while 
for higher wattages this value drops as low as 70 


per cent. The variation in these values alone shows 
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the need for careful cousideration of what reduc amount to 30, 40, or even 50 per cent These are 


tion in illumination is to be expected highly significant amounts and if not properly 


onsidered and planned for or reduced, will result 


The effect of dirt collection ws difficult to deter 


mine with aecuraey. but there are data available no an unsatisfactory lighting svstem 
whieh serve as useful guides Phe «lirt ollection 
factor depends on both the type of luminaire, and Reducing Routine Maintenance 
the type of installation For a direct type limi 
Equipment seleetion and installation must be 
naire with son uit ireulation around the light 
‘ wade with maintenance as a basic consideration 
souree, a clean root vhere clean work 
Lamp depreciation has been minimized by careful 
is per eont has been suggested If : 
lamp design. Obviously at the end of lamp life. a 


all the lamps in such an installation are replaced 


replacement must be made and plans for economical 


upon burnout, and cleaning ts cone periodically 
replacement are necessary. Replacement must be 


we then have the best possible maintenance cond 


easy, and in general from below the equiptlient and 


without the use of tools. The luminaires must be 
Based on this analysis, we ean see the limits be 
nstalled so that they are accessible Mounting 
tween whieh th Maa ‘actor comes for 
heights up to 12 feet can be servieed Trom a step 


tvpien! ecomlitions. Using a lamp depreciation tae 
ladder or with a prerle pre r For greater 


tor of HO per cent, and the hiahest tactor for 


lis 


mounting heights, special ladders, platforms 


4 
olleetrion per cent the overall Maintenanes 
J onnecting hangers are required. With such mount os 
would be wer Thi That then may 
I ing heiwhts also, higher wattage units are desirable 
opsidered the highest practical value. the other 
so as to reduce to a minimum f number of units 
if a commercial luminaire of an mialirect 
' ‘ to be servieed. The use of long life lamps is often 
or closed bottom tvpe is tostalled mn a dirty 
i advisable in inaccessible places such as high coves 
tion a dirt collection faetor of 60 per cent would 
For larwe installations, or where lamps are rela ; 
apply Combining the with a he preeiation of 
. tively inaccessible, a planned replacement program 
per ent the resultant Maintenanes Factor r Hed th 
s receormended his has been the vyroup 
vould be per cent. This means that only 31 per 
replacement plan For a fluorescent 
ent of the initial illumination will be obtamed 
such a plan reeognizes that after S000 hours of 
ver a period of torre this eomeitror 
burning. lamps rated at 700) heurs will start to 
woukd not be acceptable, and a different chowe of 
quipment must be nade, or a schedule of frequent 
cleaning must be established 
At very best, we must expect a pet nt 
| 
NOER ic MME NDE PERATING RANGE Over / 
vou TAGE | FOR BEST PERFORMANCE VOLTAGE / 
| 


24 2x 


LINE VOLTAGE 


Effect of line voltage on fluorescent lamp performance Maintenance of high mounted lighting units 
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TABLE I. 


Type of Befiector and Clean! Conaiti 


Commercial 

Industrial 
Direct Reflectors Totally Bnclosed and 
Open Bottom Units* 


tide te Kea 
(May. 194 


burn out. Since rated life is an average value, some 


lamps will fail before that time some will burn 
longer. Present experience is that very few fail 
prior to 5000 hours. If the entire installation is re 
lamped at this time, considerable savings can be 
realized in cost of labor. This labor savings more 
than offsets the value of any lamps still burning 
The same plan is also practical with incandescent 
installations, for which lamp replacement should be 
made between 60 and 80 per cent of rated life 

In all installations, the reduction in illumination 
due to dirt is a principal factor, and cleaning of 
equipment should be routine. Cleaning can often 
be coordinated with a lamp replacement plan 
thers 


To minimize the effect of dirt. however 


should be air circulation through the luminaire 
Indirect or closed bottom units should not be tise! 
where conditions of excess dirt will exist. or where 


With in 


direct equipment special consideration must also be 


a cleaning program is not established 


given to the ceiling, since that is the principal light 
reflecting surface. With installations of this twp. 
especially, the ceiling must be washed or painted 


periodically 


Eliminating Unnecessary Maintenance 


Completely unnecessary maintenance can be 
avoided only with the installation of proper equip 
ment of high quality. Short life with incandescent 
lamps, for instance, is caused primarily by im 


proper voltage and vibration. There are available 
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of Interior 


Indirect** and Closed 
Bottom Units 


Planning for Minimum Maintenance 


Suggested Guide of Maintenance Factors.’ 


of Maintenance Factor 
Per Cent Lamp Light Output 
at 70% of Actual Life 
90 85 BO 75 vo 65 
Overall Maintenance Factor 
(Product of Two Components) 


Maintenance 
Factor 
Per Cent 


MINATING 


lamps designed to operate at various voltages, and 
above average voltage, with good life performance 
Vibration and rough service lamps are also avail 
able, designed to give good performance under 
severe operating conditions 

Heat is a problem of many types of equipment 
and while excessive heat does not affect the filament 
life, it may cause blistering of the bulb, corrosion 
of the base. or loosening of the base Ventilated 


luminaires should be recommended where higher 


Wattages are used, and for high heat conditions, 
special mechanical bases on lamps are availabh 
Heat is the 


While excessive heat affects the efficiency 


primary problem with fluorescent 
lighting 
of the lamp and reduces the light output, the more 
serious trouble develops with over-heating of auxili 
ary equipment. This heating condition may de 
velop because the ballast was improperly installed 
or the ambient temperature is too high. The most 
common cause of excessive temperature is the condi 
tion that results when the starter of a preheat type 
of fluorescent lamp ms shorted so that preheat eur 
rent runs continually through the ballast. Such a 
condition almost doubles the ballast loss and there 


Where 


ambient temperatures are expected to be high, it is 


fore doubles the operating temperature 
advisable to use pendant mounted fluorescent fix 
tures. Experience has shown that where fluorescent 
fixtures are mounted directly to ceilings of non 
conducting material, such as acoustic tile, they tend 
to over-heat and an air circulation around the fix 


ture is necessary to eliminate trouble 
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The stibject of ral liwhting inn the 


dealt with 


job 


Li, SHOPPERS are 


merchants bid for each prospect's patronage 


potential buyers, and 


and his «dollar Usually, pedestrians take 
three to four seconds to walk past an average show 
window, and a progressive merchant seeks any 
effective method that will attract the attention of 
these sidewalk prospects. Since about S87 per cent 


of our impressions are received through seeimg 
goo! window lehting is the most effective means 
of attracting the attention of passersby 

\ planned arrangement of related merchandise, 
displaved in a well lighted window which highlights 
feature articles, of good contrast with the back 
ground, will be most appealing to shoppers 


Davlight reflections and night-time interferences 


TABLE I. Effect of Colored Light on Colored Objects 


Actual Color 
of Objects 


Color 
of Light 


Apparent Color 
of Objects 


i 
( 
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General Lighting—Commercial 


commercial field obviously is too broad to be 
omprehensively in an article of this nature. Hence, two representative and 
important phases of the subject have been 


particularly to the engineering that underlies a well planned general lighting Job 


Part |—Store and Window Lighting 


By R. L. ZAHOUR 


selected for review here with reference 


constitute major problems of effective window dis- 


play, and can be overcome only by careful design 


veared to the specific job before planning a 


window-lighting installation, an after-<lark survey 


should be made of illumination interference to be 


encountered from nearby lighted areas or sources 


On side streets, a nearby street light may be the 


only obstacle (on main streets, adjacent well. 


lighted windows, modern store fronts, super-street 
In brightly 


lighted windows may be competitive 


lighted districts, attractively lighted windows, mod 


ern store fronts, super-street lighting, or a nearby 


theatre marquee, offer competition 


Figure 1. Typical window lighting layout. 
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TABLE I! 


Recommended Standards of Illumination for Display Windows and Display Cases 
(These values represent order of magnitude rather than exact levels) 


Special Displays Inside Store 


To Reduce Day. 
light Window 


Show Window Reflections Show Cases Light Colored MediumColored Dark Colored 
(Ft-c) (Pt-c) (Ft-c) (Pt-c) 

Large Cities 
Neighborhood Store ! 
Medium Cities 
Brightly Lighted Dist: 
Neighborhood Store 
Small Cities and Towns 

Similarly, a daytime survey should be part of direct most of the light to the display areas, with 
any well planned job. Especially where the sun ts sufficient spill licht on the background to remove 
bright, window-pane reflections of passing traftic o1 shadows and vive a bright overall appearance 
of buildings across the street may materially hide Superimposed upon this general illumination, 
the window display and invite passersby to pause supplemental spotlighting is recommended to give 
only to powder a nose or adjust a necktie mphasis.and color. Narrow windows require con 

The proper lighting design for any given show centrating reflectors or prismatic control lenses to 
window and the selection of proper equipment to do confine the light to the display areas more efficient 
the job, is determined by the height and depth of lv. Color in show-window lighting must be used 
the window and also the nature of the display, The with caution and skill for full effectiveness, Col 
merchandise on display must receive the greatest ored spots or floods should be used only in’ con 


amount of light. Reflectors are required which junction with proper general illumination to accent 
TABLE III.--Show Window Design Data 
LOUVER Factors 

the fuore Me ply tore le 

re af \ Window Depth | Zone | Zone B | Tone C 

footeand ‘ ding ver fa ‘ 

«b ed bta rect Median | 


FLUORESCENT INCANDESCENT 


LENGTH OF BINDO® LENGTH OF FINDO® 
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Manimum Angie Ceiling 
of Tite 
\ 
s Man Angie of 35° 
\ \ 
\ 
\ \ MH of Spotiight 
\ Mounting Height \ Jf Beom 
\ J 
— Orsploy 
| 
i 
Mox. Distonce Orsploy Hergnt 
Moximum Horizontal Oistonce which 
Center of Spotlight Beam Con Reach 
MH | | | | | | 
Approumoate Footcandie Dote (in Service) 10 + 2 
Par -38 150 Wott Projector Spot (One Lomp) siz 3 
Distonce A from Lamp 12° 6" 
Footcondies at Center of Spot 48 45 32 + 6 | 3 4 
Por-38 150 Watt Projector Flood (One Lomp) 5" 
Distonce “A trom Lomp 16’ J e'2' | | 6’ 5'/2’ 
| Size of Spot (10 50% of MoxCP)| 5’ | 6’ 9° 48. 
Footcondies of Center of Spot 62 i9 ie’ | 10’ | 9 | | 7 


Figure 7. Method of computing coverage with reflector lamps. 


Figure 8 Merchandiser store lighting. F. W. Woolworth Company, Mansfield, Ohio. 40-watt and 150-watt PAR-38 
Spot Spacing variable with units located over center of counter groups. Mounting height 14 feet. Average Ft-c 
50 general, 125 featured displays 
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Never 
should colored light alone be used for window light- 


or enliven the colors of spe ific merchandise 


ing. This results in distortion of the colors of 


displayed articles and often produces a repulsive 


effect. As a general rule, red and amber light 
emphasize articles of warm colors while blue and 
green light enhance merchandise of cooler shades 

For most stores, a good lighting-for-selling plan 
will provide 5 to 15 footeandles in the general traffic 
area, 30 to 50 footeandles in the selling zones, 50 
to 100 footcandles in showcases, and 100 footecandles 
or more in feature niches 

In any well-lighted store, general overhead light 
ing of 5 to 15 footeandles is essential for an invit 
ing and pleasant atmosphere. In variety stores 
where miscellaneous merchandise of equal price is 
openly displayed on closely spaced tables or eoun 
ters rather than in show cases, general illumination 
of 50 footeandles or more is advisable. This gen 
eral lighting is sometimes supplemented with con 
cealed local spotlighting to highlight specifie demon 
strations or feature display 

The selling zones are extremely important, for 
it is there that the customer must be able to see 
quickly and easily all details of an article under his 
At least twice as much light should fall 
on the selling zone as in the traffic zone 


Inspection 
Remember 
that showcases and wall cases need supplemental 


lighting, for they are miniature show windows 


Figure 9 


Part 11 — Office Lighting 


Two major fundamentals are involved in the 
design of every well planned office lighting system 
Quantity of light for rapid seeing of specific tasks ; 
quality for a comfortable visual environment 

In the average office the seeing tasks are numer 
ous and sometimes very exacting. Eyes are used at 
close range for severe visual work such as reading 
fine print, faint typing or duplicating, poor hand- 
writing, penciled stenographic notes, office forms, or 
To differentiate 
these low-contrast tasks, the lighting must be ade 


for operating calculating devices 


quate 

The quicker one sees, the faster he can work 
Many years of investigation and study of this rela 
tionship have led to the establishment of minimum 
footcandle values that can be maintained economi 
With 
the present lamp and equipment design efficiencies, 


eally with lighting equipment now available 


30 to 50 footeandles can now be recommended for 
office lighting practice at utmost economy of opera- 
The ac 


recommended 


tion and minimum discomfort from heat 
companying tabulation lists I.E.S 
footeandle values for various office tasks and the 
economics of available lighting equipment 

In the early days of office lighting when illumina 
tion levels were of the order of 5 to 10 footcandles, 
our only concern with quality of lighting was that 


Showcases and wall cases illuminated from concealed light sources, make display attractive 


cealed in overhead equipment, accent feature items on display 


| 
is 
4 


Figure 10. Wiring capacity limits 
illumination. The above chart is 
a guide in estimating the wiring 
capacity required for given foot- 
candles delivered by various types 
of fixtures 


foot 


TABLE VI. Recommended Values of Ullumination of fixture brightness, and direct or reflected glare 
(From LE.8. Recommended Practice of Office Lighting Now 
July, 1947) : 


however, with present highly efficient light 


sources and lighting levels of SO to 50 footcandles, 


Pootcandle 

Current the eve becomes conscious of brightness contrasts 

Recommended 
Nature of Task Practice caused by variations in reflectance of wall, ceiling 
x Peon and furniture surfaces Under the higher recom- 
° mended levels, these surfaces virtually become ef 
fective secondary light sources which refleet light 
hedithes ‘ ‘ back inte the room. When the contrast in bright 


ness between various surfaces is) extreme there 


exists a condition which may be referred to as on 


trast clare In the veneral field of view. bright 


Figure 12. Left half of shiny desk top covered with dul! 
finish. light-colored linoleum eliminates reflection seen at 
right 


NMONAIRE 


Figure 11. Brightness ratios recommended for office 


surfaces 


Figure 13. Typical luminaire layouts for general lighting 
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Figure 14. Heat dissipated from fiuo 

rescent and incandescent installations 

at given footcandle levels. These aver 

ages are extremely broad and are suit 
able only for rough estimation 


FOOTCANOLES 


ness contrast becomes very annoving when perforn 

ing office seeing tasks over a period of time. To 
correct the condition, colors for all surfaces in any 
oftice should conform to brightness ratio limits ef 
fected by reflectances indicated in the ace 
ing sketeh (Fig. 11 


For many office workers, the desk top is virtually 


ompany 


the entire field of view for much of the day. For 


eve comfort, the brightness or reflectance ratio of 


the work to desk top should not exceed ‘ Fur 


Figure 15. Luminous indirect system with 750 watt in 
candescent lamps on 9-foot centers delivers 25 to 30 foot 
candles 


6 
OT PER HOUR 


thermore, glass-covered or polished desk tops should 
be avoided since they are common sources of un 
comfortable reflected glare. Desk tops may be cov 
ered with light colored, matte-finished linoleum, to 
correct this situation (See Fig, 12 

Since the side walls and ceiling perform as se 
ondary light sources, these surfaces should be of a 
This 


practice increases the utilization efficieney of any 


matte finish having a high reflection factor 


lbehting svstem 
Figure 16. Suspension-type direct-indirect system of four 


louver bottom fixtures each with 4-40 watt white fluores 
cent lamps, delivers 40 to 50 footcandles 
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Luminous Ceilings — Parsons Generally indicative coefticients of utilization for 


Cont we , R a number of selected systems are given in Table I 


They apply for a ‘‘C”’ room, that is, one of mod 


Maintenance is of lumi 


erately large size. Output and utilization are favor- 


ceiiiny is oo 


ably affected by reduced shielding angle, high re 


10 flectance of blades and cavity, by translucent 
toom Coefficient 
blades, and by gloss or finishes 


Qutput gains faster than utilization because of 


Factor from Table [is 142 (interpolated 


wider spread of light 


we 142 The important gain made by using individual re 
of Ceiling 14” Footlamberts 2 » 
7 flectors above lamps is apparent from the examples 


given. In this case gain in utilization is greater 


. = 185.000 than that in output. Moderately and highly 


centrating reflectors raise utilization under various 


onditions by as much as 450 per cent, besides reduc 


From this figure the number of continuous rows 


ing brightness. Shallow cavities are somewhat more 


of lan pes require may te cle 


efficie t may vive less latitud amp spacing 
lamps within the cavity should be in accordance ent but may wi | la 1 in lamp spacing 


vith Figure 4 


or planned brightness pattern over the grid 


Appearance Factors 


Supplementary Lighting — Kahler Cells of small size provide widely applicable tex 


tures; with larger ones the designer is able to create 


‘ 
4 pattern appropriate to a given area. Numerous 
However, if the light source flashes with pulsations cell shapes and arrangements are available. Often 
of the same frequer is the rotating wheel, the a particular orientation of the lamps with respect 
apparent speed of the wheel can be reduced or a to such cells will be advantageous. If made of low- 
tually stopped and then the object ean be seen in diffusion plastic, they introduce soft highlights 
detail Special stroboscopic light sources are avail Which impart life and interest acceptable in many 
ible for this purpose installations 
\s the engineer understands more completely the Lamp spacing and height above grid are a large 
full significance of the four fundament il factors of factor in the over-all bright me SS pattern A ratio of 
sion he will find leads to more logieal solutions to 1.5 to 2 results in reasonable uniformity. But uni 
supplementary lhohting probl nis Many supple formity is not in all cases the objective A planned 
mentary lighting problems that have not previous variation in brightness may be less monotonous, 
ly been solved may require ertain experimental particularly when a large area is involved. Colors 
verk before the final installation is developed but may be introduced to vary the pattern either by 
this fundamental approach t tl problem wall means of sources whose combined radiation pro 
mere isa guide im determining the controllabl duces a satisfactory quality of illumination below, 
variables that influes " matit ft Task oroain the form of tinted louver blades which will 
: Problems of apparent plexity may often be r effect the spectral chara ter of the illumination sup 
ty relatively simple solutions with readil pled in only a minor way 


Coves and Coffers — Jones 


Louver Systems — Potter 


prs med at the distance from the wall to the 
t tta waned t it ! lamp center is equal to or greater than VO per cent 
nt created f distance HT. Mounting the channel flat with the 


panels as norma paced. But this is only becaus ssivly bright. White ceiling, cove interior, and 


obtaining uni 
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formity of brightness 

The brightness of the upper wall and the ceiling 
near the cove largely depends on the distance of 
the cove from the ceiling, and on the reflectance of 
these surfaces With the inside of the cove, the 
upper wall, and the ceiling painted white, the illu 
mination on the wall and the ceiling near the cove 
is multiplied several times by the interreflections 
between these surfaces, the interreflections having 
The 


ceiling brightness at some distance from the cove, 


more effect when the cove is near the 


however, is dependent more on the re flectances of 
the room surfaces, including the floor, than on the 


Retle« 


tors are helpful in increasing the cefling brightness 


distance between the ceiling and the cove 


near the center of the room 


Selecting F Lamps 


trouble. The lamp does not present a good appear 
ance when used in bare lamp installations but is 
excellent for shielded equipment and its: short 
length makes it flexible for lighting layouts 

The 90-watt lamp is low in efficiency and conse 
quently is higher in cost than the 40-watt preheat 
lamp. Its main advantages are that it has a maxi 
mum light output per foot and a minimum number 
of lamps are required for an installation. Also it 
is rugged, easy to handle and has long life 


The 40-watt 48” instant start lamp with bi-pin 


Planned Lighting in a Men's Store 


In the completely reconstructed Bohoard's Clothing 
Store in Pottsville, Pa., incandescent and fluorescent 
lighting are effectively combined to produce a well 
designed planned lighting installation The store is 
75-80 feet long and 18-20 feet wide. Recessed 150 
watt downlights have been mounted on 8-foot cen 
ters in line with the outside edge of the counter 
show cases. In service illumination on the show 
cases is 80-90 ft-c. Concealed single lamp 40-watt 
fluorescent strips above the wall cases put light on 
the upper walls and ceiling and reduce the bright 
ness contrast. Lighting level on the top shelf of 
the wall cases is 75 ft-c, with 35 ft-c on the bottom 
shelf. Louvered three-light 40-watt fluorescent fix 
tures down the center of the room are recessed into 
the ceiling. Showcase merchandise is highlighted 
by two T-8 slimline lamps installed in each case 
The general lighting provided is 56 ft-c in service 
F. X. Reilly and George Rutledge of Pottsville, 
were the architects 


base has a lower efficiency and consequently is high 
in cost. The other factors are comparable to the 
40-watt preheat lamp 

The 48 


ciency and therefore the highest overall cost. The 


T-12 slimline lamp has the lowest effi 


luminous length is shorter than the other 48° lamps 
and therefore its wattage and lumen output is 
slightly lower. The main advantage of this lamp ts 
the single pin base that simplifies the replacement 
operation particularly when compared to equip 
ment with light duty bi-pin lampholders 

The 72 


cause of the low ef 


T-12 slimline lamp shows high cost be 


i Its main advantages are 


easier handling and better adaptability to certain 
lavouts than the 96° lamp 

The 96” T-S slimline lamp operated at 200 milli 
amperes shows high cost because of the low limens 
per foot. However, when operated at 300 milli 
amperes the overall cost is only slightly higher then 
the 96° T-12 lamp 

The 96" T-12 lamp is second in cost to the 40 
watt preheat lamp and its greater diameter elimi 
nates some of the objections te T-S lamps 

When comparing T-12 and T-S lamps, it is found 
that the T-12 diameter has many advantages that 
would lead one to forecast greater usefulness and 
better user satisfaction with the larger diameter 
source. The 48", 72° and 96° T-12 slimline lamps 
may rise to prominence in the near future, not be 
cause of individual merits, but because of their ad 


vantages as a ‘‘family’’ of cooperative sources 
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Favorable y Counetl on the M. South of Los Angeles, who m heading the committee on Trans 


renest “Phetorranhie Prasentetion a 
report “Photographic Presentation of portation for the National Technical Conference of the LE.S., to be 


Street Lighting, Part 1” approved th ld August 21-25 of th at the ing Hotel in Pasadena, 


for publeation The report Was diseussed to bring 


of ork done be the Sire 
f k done by e Street the eonference 
Sub-Committes 


re eon plete as to 


the route it will 


paper “Fading of Cole stirmng strains of ttish gpipes by Stripes to all past chairmen, Guest 
terial. by Light and Radiant Bag Lb. J. MeKenzie, member of the Board peaker was LES. Vice-President, S 
by A. H. Taylor and W. G. Praceius. if Managers and Seottish piper ex (+ Hibben, whose nostalgie reminis 
Mareh, 1950 Minatine traordinary, in kilt and sporran with cences of lighting jobs and lighting 
gmk: the Givet two wends of Ene 6. ones the LES. banner waving proudly fron people of days gone by, struck just the 
51, indieate that ote » er the drones gat note 
Through bronze doors, across the George Cousins, “founder” of the 
varble pavement and to their tables in Section, and its first Chairman, wa 
stately » procession as that great doubly honored on his retirement 


Toronto Section Honors hall ever saw came McKenzie with his trom active business (from the Hydro 
Past Chairmen clan, followed by a couple of hundred Electric Power Commission of On 


3 should be “enclosed carbon ares.” 


Terento’s fa sstle. I delighted people while the classi tario) and in appreciation of his 30 
orento’s ous castle, usa Loma. 

\ F —_ i the massive stained gla vears service to the Toronto Seetion 
tting pril dre th ew rhe massive staimes 


was the ‘ 


ne » ations Socie 
biggest par 1 Toronto Section’s his ome t trembled to the cacophony "4 the national Society 


. 7 The Past Chairmen the Toronto Se« 
guests gathere:| 
: : tron honored those who have made it 
past chairmen of the h tion's most recent Past 
what it i today were: George G 
Cousins (1921-22, 1928.30); G. R 
inderson (1922-25); W. H. Woods* 
1923-25); J. T. Seott (1925.26); H 
1) Burnett (1926-27); Frank 17 
(iroome (1927-28); Lowe (1930 
M2); G. Madgett (1992-34); M. B 
Hastings (1954.36): J. W. Bateman 
(1936-38); G. Franklin Dean (1938 
9); Kenneth Jackson (1959-40); 
lioward Wright (1940-41): PL G 
Kirkpatrick (1941-42); William Dixon 
1942.43); Fred C. Eley (1943-44) 
Frank R. Jeffrey (1944-45); M 
Robinson 146) Davidsor 
1946.47); J. Carl Wilson (1947-48), 


Ceel Jones (1948.49) 


al dinner-ball Chairmat Ceal Jones 14s. 1949) 


Sixteen of these gentlemer with and Bus Allison, next vear’s chairmar 


their ladies, were piped to tables o 1950-1951) lel the toasts 


Majesty the King 


Deadline for Engineering Survey 
Extended to July 15 


he closing date of the nationwide 


survey of selected engineering person 

el sponsored by the Engineers Joint 

Couneil for the I S. (iffiee of Naval 

Research, has been advanced to July 

1950, it has been announeed, In 

tended to serve as a file of kev engi 

neers working in search, develop 

er tile projects whe 

GEORGE G. COUSINS, (left), first Chairman of the Toronto Section is presented 

with an illuminated address on the occasion of his retirement, at a banquet honor 

ing all past-chairmen of the Section. Franklin Dean (right), Vice-President of 

the Canadian Region, made the presentation. (Photo courtesy of Electrical News 
and Engineering.) 


non a full or part time 
work on the broad srmentifie 
of the National Military Fs 
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the resu 
Lighting 
an 
on Photowraph Studie an 
tograpt the date and time the special will be run, together with 
ented to Counel } \ oot 
ca Chairman of the sub-committee i 
Erratum 
41 
by 
torv wher 
ros to honor a | 
te 
ish thom at ar 
re hor n ti | 
: 
| 
4 
4 


tabliehment, the surves erg. been trained tectural and eleetrica 
omission of | : nd three perspectives of the 
gineer ing-meeting room, as an 


paintings and seulp 
rool tor parties The 


t were to be done u 


steme 


bw Bert 
bined fluorescent 
trel 


placed et 


r entranes 


tudents were required show 


‘ 
Presentation of the Award of Merit, following successful lighting architectural 
contest sponsored by the Cleveland Section of LES. and the Cleveland Chapter 
of American Institute of Architects. Left to mght: Robert Little, AIA Program . : 
Assistant Dean Carl Droppers, Western Reserve University; Paul C 
Chalmer Grimm, Jr.. winner of first 
Critic 


Committee 

Ruth. President of Cleveland Chapter ATA 

prize, Charles L. Amick, Cleveland Section Chairman Douglas P. Maier 

School of Architecture, WRU. K. A. Staley, Chairman Committee on Coopera 

tion with Architects, Cleveland Sections. Mr. Ruth holds the prize solution. Mr 
Amick. the Award of Merit 
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questionnaire which were sent the file w ts exhibit 
out, have been returned bh the eng mit it isetulness, the Office of Nava ture ime as er 
heer Kesearel authorized the mailin 
Phe «ue naire ere f a third reminder to delinquent er eonsiderable detail 
ule « reper tea bee thor minder are urwed t return the ques First prize $95.00) and 
so tha ment rose ne Certifieate of Award went to Chalmer 
which have heer eturned have nel enee ear 
! (irimt Ir In Meo G prize plan, 
mulated but a third of the able theugh an engineer ma the exhib ‘ ghted by a 
ible-t roug luorescer iminaire 
The wer halt was to be used for dis 
contribute t thet ' tant the antt rtue of piavs drawing s<eulpture The 
The tile traminge nd profe or 
rect ve balanced ty the 
site upper wall formed by a free-forn ts 
Cleveland Section Plan Clicks with Architects dropped ceiling. A recessed system o . 
The Clevelar ‘ The the other exhibit wa shout of = 
American Institute of A evts Electric Lighting Institute, Nela Park + 
six er ceiling lighteed the 
na erative inder the directior f an Institute tage and speakers’ table areas 
Lahm, 
< inn te was he for 4 The probler teelf was to design the 
ev «luet 
t t A ‘ ire ‘ Cleveland bu rear, te 
» duct 1 cht along one long 
everal rather unique features wer 
“ it enmdering ne near the 
treomlucet , The room was about 
The five feet byw fee wit dditions ‘ ne mo the imines 
} sere “bullet” 
spot i tle rhits rht drawings 
the cornet 
y three em plan « ed tor a) 
& 2. low level dew) rhits for lectured 
‘ wht ter the west exhibit 
ter the east wa immed (e@) 
wt cove with red, Le 
ay eael (if the top seve eetions, Mr 
72 Feho showed the ost generous use of 
In Willian Bo Henderson's (fourt! 
place) plan, a system of louverall 
It ted of 3 
rreaking 
the expanse was used in many of 
the rendus 
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Ar it 


eotitest showed 


4iVSis 


2 used downlight; 11 used low 


fluorescer ; 2 used louvera 


4 used spot- and 


nent); 
used ndireet 
ised roor 


19% 
Douglas 


F. Broggim of West 


mtest were 


Jury for 
Mav ind F 


ert Reserve t Anthony 


finenther for 
Mehnert at 
ting 

LES.) and 

A.J.A 


ax of the 


represer 


pre 


A.D A.-LES meeting held 
Allerton Hote 

veland Seetpor 
LES. gre 


Seetior 


with Areh 


mal 


Lighting Courses Continue 
To Hold Local Interest 


{ courses in 


and Chapters are 
loeal pro 


oft then heiny eon pleted rust 


to make wav for Regional (: 


In the 


(Committee, 


their Edu 
John 


Cleveland Seetion, 
eatior headed by 
Neidhart eon pleted 
(March te a Flee 
trical Design Fundamentals for Light 
The 


persons intere sted 


chairman, has 


course in 
ing Installations eourse Was 
n getting 
dis 


fered 


to all 


hase ifo abeut electric 


tribution our 


were designed to famuilanze the stu 


lents with eleetrica «vstem tert 


characteristics sand components, but 


was not intended to 
wire d 4 The 
partic 


Barnett, H 
Electric 


jualified authorities pating we 
WoL Spraggon, 


way 1950) 


teach one how to 


Society Events 
May 11-12, 1950 


ference M Roya Hote 


(anada 


Canadian Regior 


Montreal. Que 


Cor 


May 17-19, 1950 Miiwestern Regions 
ference, Milwaukee, Wisconsin 

Central Regional 
adeiphia, Pa 


May 18:19, 1950 Fast 
Conference. Warwick Hote rh 


‘ireat akes Reew 


May 22-83, 1950 
ference ffalo, N.Y 


June 7. 1950 
June 9, 1950 — | 


} New York, 


for 


1950 
nferey 


August 
Nationa 
tor Pasadens, Ca 


21-25, 
Te nical 


Industry Events 
May 10-12, 


May 10-12, 


1950— \ 
Architects ¢ nt 


May 15-18, 


Association 
Hall, At 


1950 
ae 
‘ 


May 29 -June 9, 1950 
tional Trade Fair Coliseun 


be tien Grounds T 


June 4-7, 1950 
ating Png 
Muchlehbach | 


Refriger ne 


June 5-7. 1950 

al Mehnert, cous 
E. Strunk 


League 


liting 


veland Fleet ri 


The Inst 


(ieorgia tute of Technology 
urrently offe rng an 
Ilumin ‘ 


adult education class in 


practh a! 
lighting. The 


of Tlow 


dealing with the theory 


ipplieat m of artificial 
eourse mw under the direetion 


urd LL MeKinle Associate 


1 Engineering at 


Professor 
freorgia 


the 


of Fleetries 
Tech, 
LES. n na 


The Chicago Lighting Institute con 


who ix also a member of 


Educational Committee 


ducted two one-day schools for lighting 


ind lighting salesmen of 


engineers 
f the «ch< 


itv companies Each one of 


was offered on two different dates, 


ib ny departs ent he 


companies to dive their 


group, semding h m one dav 


the ither hal another day 


Was 


March 


wain or 
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June 12-16, 1950 
Meeting 


trical Engineers 
Calif 


tieneta 
Vasadens 


National Axe 
Atlantic City 


June 12-16, 1950 
Pleetrical Distributors 
Industrial 


York 


Conference on 
New 


June 12-16, 1950 


Research Columbia University 


Annual Meeting 
Murray Key 


1950 


t a 


June 15-19, 
‘anadian } 
Que, Cansda 


June 26-30, 
Testing Materia 
wth Fauhibit of Te 


ment. Atlant City, N 


1950 mer Seocie® for 
r Meeting and 


ted States in 


August 7-19, 1950 st Un 
Fair, Chicago. 


ernational Trade 
an So 


Meeting 


Ame 
Fall 


September 19-21, 1950 The 


ty Mechanical Engineers 
erates. Worcester, Mens 


1950 


October 11-14, 
at of Elect 
nference. Cor 

October 16-20, Safety 

Congress & Ex Safety 


‘ Chicag 


October 17-20, 1950 
Contractors Ass tior 


Hilt re 


November 13-16, 1950 
Va turer. at 
November 27-29, 

ards atte 

Astoria 

Amencan Society 


Annual 
York NOY 


December 3-6, 1950 The 


neers 


errating 


New 


g Industral rhting 
Mare h 14, 


Each session was conducted 


irse covering 
was held 
Mareh 16 


full-day classes from 9 to 5 o'clock 


and again on 


Lighting Clinic Now 
Touring U. S 


First 
Lighting Clinies sponsored by the Gen 


lreveling 


showmg of the 


scheduled 


1950 


eral Fleetrie Co., which are 
to tour the ind 
1951, was held March 7-9 at Jackson, 
Miss. The 


planned as a 


country during 


traveling clinie has been 


two-vear program, de 
to aequaint specific groups with 


the latest in lamps, lighting, and their 
proper appleation 
demonstration 


Sper mally constructed 


ities, Incorporating the “cream” of 


exhibits at the Lighting Institute at 
Nela Park are fentures 
and 
trucked 


ives before Ir 


of the Clinie, 
Jackson 


several 


for the opening ir were 


Cleveland 


dowt 


eluded in the various 


of Current Interest | 


B 
fila: 
4] es ane f 
ng troffers,; 
Con 
The solutions all showed acceptable 
integration of lyughting and architecture 
na harmonious whole The solutions 4 
miliented that the students« ippreciated 
the taet that ost interiors require not 4 
me but “svstems”” of whting 
ynal Con 
featured at the Great Lakes Regions 
(onterence he held im Buffal May 
al Activites Conference J 
hee, Hotel Hanting 
ALA. and Pau 
man Charles L \ ‘ and 
Ir t EMEA Cor 
ericar titute of 
om} sshingtor 
tional Fire Protectior Ar al Conventior ‘ 
J 
— 
Canadian National 
tects (Chairman is K. A Canada 
Cleveland architeet ind architeetural ors Tth Spring Meeting 
City, M 
groups exemplifies the t this 
ae ty, N. J 
y eng 
+h 
mination im many Se« af the 
(|) 
ah “pring, some 

= 
: 
itil 
vals 

of re 
meraal Lighting nducted on 
March 7, and HEE The 
7 


groups at whom the clinic sessions were Traveling Clinie moved to Green Albert Klein, Jr... ighiing engineer for Gat 
Power Pensacol 
heamed were loca meni bers ville, Mus to New Orleans, to Natchez, 
} on Paul Morris, Hammond. Ind. architectural 
service clubs ommereial, industria Miss, and into Texas. Another unit of jesigne 
and sehool organizations The spor the Laghting Clime will begin its tour B. B. Richey, Hirmingham Alabama mar 
somnng utility at Jackson motored as n the Fast this spring facturers agent 
far as away to trar ‘ pe W. A. Lowry, lighting consultant of Wash 
gton Water Power ¢ Coeur d'Alene, Idal 
groups the ter 
Home Lighting Course Ralph L. Bvick, power engineer 
fin th elimi t Kee k Weet Virgir ‘owe ‘ of 
‘ repre Offered in Chicago a Pow f 
sentative t he pons j 
Residential Lighting has been added Fred B. Hanson, «5 sland. Nebraske 
corm pan aml leading specia tron slesman for the Graybar Electric 
Park Al pr tilit to the subjects covered by the outstand 
“le ‘ present were utility 
course te the William Wagner, ene 
executives fror other sections of the Philadelphia Flectrie Ce Philadelphia Pa 
Laghtir Institute and the Section of 
ere nies W LES Commereal and Industnal winners 
be held n communities of more than 100.000 
Highliht« of the three-day clinic Their new home lghting course population are 
program in Jackson imeluded two ses started Apml 12, for six sessions 
here rhting through Ma 17, with S Wester = = Elect Ce, 
hie t da flee ghting and her instruetor The eourse San Calif 
hting on the seeond dav an ered: Lighting Fundamentals; Light George EB. Shoemaker, ne r lighting serv 
re esentativ of the adelphia tr 
vhting and two Source ind rs; New Trends in Philadelphia Pa 
home lighting programs on the fir Residential Lighting; Fixtures and Dale 3. Watt, professional engineer rey 
cla La Solution f Actual Problems seating the Watt Plumbing, Air Cond s 
and Pleetr f Tu Obkiahoma 


Vv. W. Purey, \\ 
iraftemar f th Nor 
Mir 


T. S. Marmon, ‘ 
Mohawk Power Corp.. Syracuse N.Y 


William P. Flood, engineer representing Hull 


General Electric Planned Lighting 


Competition Awards Announced of Sew 
' Miller «i John F. Gunther, 
Winners of 111 ish awards im the Miss tslend chting engineers representing the Consolidated 
nationwide plannel ghting Edison ¢ of New York, New York, N.Y 
Miss Verna BS. Yoker, of Norman ©. Eriéel, represent ‘ 
petition sponsored by the Genern Delaware Pow ght “ ngter 


Judges of the commercial and indus 
Park) were announced darn he 16th | 4 ‘ n the i! and 
rial entries were: Paul C. Mehnert, 
mnual sales conterence of ‘ a itevory tor eo 
eveland consulting engineer; 
Institute, held April 4.6 at the nities under 5000 population are 
b iwewater t Byers Hay Cleveland arehitect 
dy eneh te eng 
The awards were based » Willmore McPherson, Jr.. distr commer ind Prof. M. Strong of Cornell U1 


itstanmding , t tila Power ¢ 4 x Va 


Arne Rintala. 


Cc. B Romberger 


Gordon F. Burgess. 


John A. Rinn 


Fr. W. Moody. Jr 


George Wellman. 


Mise Mildred S&S. Ditzel 


A 


Miss Dorothy 


Blade Leroy P. Robinson 


Cleveland Gets 1952 
Lighting Exposition 


WwW. sF. Bhiers. Jr 


for the 4th Intern 


John Jett 


Mise Margaret McCloskey 


Sailer, \ 


Othmar W 
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7 
al 
a 
as 
thern States Powe 
Niagara 
4 
af 
ing. J. M. Keteh, luminating eng 
f Wa Water Power Spoke represented General Eleet: 1s 
the ‘ ereia nel elit at ¢ Va 
} New York, N. Y.: Glad Miller. 
‘ \. Brane direct State Ur 
ng iltant, New York 
| to this group was 
\\ ‘ ‘ greu 
e W er end the 
} a 
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ing Equipment Section of the National 
Electrical Manufacturers Association 
at the semi-annual March meeting in 
Chicago, it has been announced by B 
D. Levaur, Section Chairman. Cleve 
land's Municipal Auditorium, site of 
many national conventions, will house 
the Exposition and Conference 

The Planned Lighting Merit Award 
Competitions which have been major 
attractions at previous Lighting Expo 
sitions again will be held. Present plans 
eall for an expanded competition whicl 
is expected to bring to Cleveland the 
finest examples of Planned Lighting 
ever to be exhibited The con petition 
will be open to architects, engineers, 
designers, electrical eontractors and 
wholesalers, lighting specialists and 
salesmen of Utilities and Wholesalers, 
and to users of industrial and commer 
eal hghting According to the ar 
nouncement, booklets the 
official rules and regulations will be 


available at a later date 


Indiana University Sponsors 
IMumination Conference 

The whole problem of school illum: 
nation was approached from many 
angles. at the Illumination Conference 
held March 31 and April 1 at the 
School of Medicine, Indiana Univer 
sity, Indianapolis Pediatricians, psy 
chologists, psycho-physiologists, illu 
minating engineers, educators and 


many other specialists participated 


Left, Judges of commercial and 


industrial 


Dr. D. B. Harmon of Texas, Dr. Rus 
sel] Putnam of Cleveland and Dr. Le 
Grand H. Hardy of New York, all 
prominent members of LES. headlined 
the out-of-state visitors. Several well 
known Indiana specialists, including 
architects, superintendents, and state 
officials also participated 

The Conference was sponsored by 
the Indiana State Department of Pub 
lie Instruction, the Indiana University, 
Purdue University, and the Indianap 
is Sehool Corporation, Cooperating 
with the sponsors were the Indiana 
Chapters of the Illuminating Engineer 
ing Socety, the American Institute of 
Architeets, The Electnea! Engineering 
Somety, The Medical Society, The So 
of Optometrists, The Society of 
Ophthalmologists, The State Teachers 
Association, The State School Boards 
Association, The State Superintendents 
Association, The State Trustees Asso 
elation, and The Educational Buyers 
Assocation 

In addition to discussions on down 
to-earth schoo! problems, the program 
included a number of visits to schools 
featuring the latest in adequate school 
lighting. Under the general chairman 
ship of Paul W. Seagers, Schoo! Plan 
ning Consultant of Indiana University, 
the following diseussions were pre 
sented 
“Health and Development Problems of 
School Children.” by Dwain N. Wal 
eher, M.D. 


lighting projects in the nation-wide 


Symposium, Vision, Learning and 
Adjustment,” by LeGrand H. Hardy, 
N.C. Kephart; John H. Water- 
nan, M.D.; and Irvin M. Borish, O.D 
“Relationship Between Visual Environ 
nent and Health,” by Dean Smiley, 


MD 


Electrical Manufacturing Announces 
Competition for Product 
Design Awards 


The Gage Publishing Company, New 
York, announces the 12th Annual Elec 
triea! Manufacturing Product Design 
Awards Competition, five cash awards 
totaling $2500 being offered for case 
history stores that depiet the greatest 


hments in product design and 


The eon petition is sponsored by the 
publishers to stimulate and encourage 
those engaged in the design and eng 
neermg of electrically operated prod 
uets and to accord appropriate recogni 
tion for outstanding achevement. Cer 
tifieates of Award will be presented to 
successful contestants, also to five com 


by the Jury of 


panies designated 
Award for honorable mention 

Entries are now being accepted and 
the closing date for filing of manu 
seripts is June 30, 1950. Award win 
ning stories will be published in the 
lwelfth Annual October Product De 
Awards Number of Electrical 
Manufacturing 


tj 


14/2944) 


lighting competition sponsored by 


General Electric Lamp Department are pictured studying one of the hundreds of entries. They are, left to right, seated 
E. M. Strong. Cornell University; and Paul C. Mehnert, Cleveland consulting 
engineer. Standing is J. M. Ketch, illuminating engineer, representing G. E. as technical advisor. In the photograph at 
right, E. D. Stryker (left), chairman of the company’s Planned Lighting Awards Committee, discusses the exhibit of 
the winning entries with J. 8. Schuchert, sales manager of the Duquesne Light Co. and chairman of the National 


J. Byers Hays, Cleveland architect; Prof 


Planned Lighting Sales Promotion Committee of the Edison Electric Institute 


The 111 award winners and the 32 


winning installations were identified for the first time at the E.E.I. Sales Conference in Chicago in April. 
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lu har seek 
shere 
must advance nat 
attention tiled 
tuation at how 
remedy 

Ar Irtene 
dropped tie ‘ 
probler 
could sugye 
we tyeet 
bee 

Ml friend 


surrounded bry ise darker 
cases A retleetor with ‘ 
lamp ometimes 60 me 
watt provides the 
space enall te 
of § to 14 footeandle And 
ice, SO per eent o 
satistactors The 
could be the leval lewve 
work, however lone im st 
fore trai re om operator 
supply tor mea 
mally much below th eve 
when the tras runnin 
generator perat W 
Beers ive tat mate 
prove the hte ‘ 
friend reports, tl elde 
lLaghti service re 
m any event there ' 
pruryprrse the eon te 
Sinee there 
erally a the i 
My trend ery re al 


ba my 
n tand 
‘ tor 
«lay 
he had a 
reugh mv 
ho 
hor So 


ett 


eal ‘ 
‘ 
for 
rar 
it 


ese conditions even on «a con 
let basis. Railway mat! clerks 


are not supposed to mitiate setion 
n the own to eorreet working econ 
ditions They cannot help, of course, 
6 notice that over a number of vears 


pessenyver ears have been tremendous 
ly mproved by ineed) = lighting 
practice When they read a news 
paper in a modern coach they can't 
help feeling that the means exist for 
vhting their work in a fashion that 
wera ve their eves and conserve 
therr energy on the job. Thev know 
here are a few model mail cars, clear 


rim, rhted to specications 
These ire iwailable to Washington 
iutherties checking up on mail con 
tr The mail clerks teel that such 
ought te refleet the rtual 


\ practica itter, it would seen 
ely mipole indertaking 
‘ ip each matl ear so the 
eould be hse ed it liw peer 
er equ tent Sinee the person 


lustria retiee dav to problems of 
jun on a mal ear 
emind is that prowre in working 
omditions does not advance evenly 
Perhap the situation covered by 
briet account may invite atten 
t the lluminating engineer 
me prote iv find useful and 
tra ‘ In Europe, where our 
rrethren must ea lot of their skil 
eet te by h rta res if 
rorous hudeet first aid emedt« 
must probably be high in prmerity for 
me time to come Here in the 
ere uit t tuatior whiet 
primimiive seeing comeditior or 
the oh whieh on be exensed It 
nsiderable group of skilled 
Ker re irre? having t risk 
he owe ht. the LE.S. mav fee P 
h t nt nvest ite 
he res endations | I 
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Color Preference Studies 
/ the 


| would 


Editor: 
like following 
Bb. Buek, 
entitled 


Flue 


to offer 


the 
comments ¢ paper by G 


the 1950 


Mare} 


Preference 


Issue, 


“(olor Studies with 


reseent Lamps.” 


It is possible to formulate a hype 


thetieal “preterence rule” for spectral 
vharacter of light source which fit- 
the observed fur data as well as the 
complexion and tood data. This hy 


For 


the spectrally preferred source is that 


pothesis is “appreciative” Vision 


whieh ¢raggrra »hue whose pres 


ence is regarded as ideal by the ob 
server. This is not at all the same a- 
Mr. Buck's conelusion that the heht 
eurce should match the spectral re 
feetance of the rb jpeet Mr. Buek’s 


rule ow objective, and does not agree 


with his data on f rule is su 


and agrees 


dat on materia eom 
monly underge subjective appraisal, 
uch as complexions, foods and furs 


is 


re 


preter 


the thbserver” 


commonly 


im” or rosy eon 


them 


vpothesi weyests, therefore 


quality to 


should extend his tests 
to include light sources 


red con nents 


lextoms, or im 

iment lamps, or seft white fluores 
eent lamps Such a test might eon 
eeivably indicate a preference tor a 
source much higher in red than the 
soft white lan * and also much 


higher in red than the complexion it 
self. I have no doubt that if we ex 
imine a group of patients suffering 
trom Addison's Disease, which is char 
wterized by a blue-grev east of skin, 
ve will find them better-looking under 
pink light, which does not mateh their 
own eolor, than under blue or white 
ght which does, Of eourse, for diag 
« purposes the blue or white 
rht would be better, but the pa 
ent’s family would certainly prefer 
the ree 
ny meat display Cases 
ve see pink lamps, which exaggerate 
the preterred color and presumably 


tke the merehandise look, not “nat 
hu better than natural.” 

Finally let us consider furs. Here 

Istomer commonly desires not 


MINATING 


ENGINEERING 
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rhting practice 
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ws of service. He has 
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vineed that his re es im the preache 
EE Vement of Vibration and nome and various other 
7 i plexions to any other ‘ ttribute a 
meters the cor or af 
mail his deseription of the healthy or glowing 
eur as sould that Mr. Buek 
ure there re op pertunithe for thipee tte for the inusual ob on 
» big improvement tacles een When we consider 
A mail clerk my friend report how much attention is directed in in fe 
rtually 
ond 
Much a 
oe 
batters 
noe 
rrovided 
ay, 
nea the 
plug-in 
ally 
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peeted 
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only luster and sheen, as Mr. Twichell 
observes, but preterably a silvery-blue 
or irridescent luster and sheen, regard 
less of the basic color of the fur. It is 
the business of the light source to help 
create or emphasize this east, as the 


bluer fluorescent sources do, particu 


larly when combined with ineande- 


eent highlighting. Most furs are sold 


under “daylight” fluorescent 


lar bluish light sources, not 


in diserimination, but quite 
trary, to obscure the commercial 
valued hues and to exagyverat: 
more highly valued. Merchants 
erally grasp an essential tru 
sert more quickly than engineers do 
I therefore venture to suggest that 
extension of the tests to imelude a 
broader speetrum of light sourees, and 
particularly redder sources, might lead 
ore generalized data SAMUEI 
Bogen, Consultant, New Yori 


Vv.) 
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Sight Light and Efficiency by I1. ¢ 
Weston, 149 hy i iN 
Lewis & Co., Ltd., Londor 


iNustra 


published 
t fron 


pages, 132 rons: ilable 


the publisher 136 Gower Street, Lor 


don, W.C.1) at 42 


approx ately 


plus postage or tror 
Bratsford Itd., 122 East 55th 
New York City 22 at 


In his review of the book fo 


don periodical, Mr. J 


President of the British LES 


“Ocenpationa efficiency is influenced 


a vanety of factors not the least of 


are those dependent upor 


jonship between the 


wider pub 


I, “The 


diseusses the structure of 


Chapter 


w it works 
Chapter IT, “The Causes and Symp 
Here Mr. Westor 


toms of Evestrain.” 


may 1950 


‘The first and most important 


ronmental causes (size, poor con 


‘ment, poor definition, poor 


legimhty) and then discusses various 
ophtha nie defects 

Chapter III, “Occupational Demands 
assification of 


upon Surht,” includes a « 


distances; effeets, examples 


iiluation of visual 
tactor, color 


stereopsis 


and visua 


{ hapter LIT, “Obes 
Tasks.” 


lumination, the 


ipational Demands 
isual orrection of eve ce 
large-size tasks, and color symbolism 
ire mentioned briefly, but the bulk of 
the chapter is devoted to 
ng devices and (2) improve 
eontrasts 
Chapter V, 
Efficienes 


man should find in this chapter items 


and Visua 


“Laghting 
Even the veteran lighting 


which are either novel in themselves or 


discussed fron a new viewpoint 
treated are: measurement of 


umination required 


ts, individual differences 

we and illumination, 

inating work-objects, | 
mnds, glare, color of 


whting 


“Tneentive 


Author's Guide for Preparing Manu 
script and Handling Proof 

Written and 
John Wilew & Sons, Tne 


thlished 
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cloth 


and 


\. pages; (6's 


hound; price S200. Of interest 


practical use to all who seriously write 


nanuseripts, and especially to those 


nterested in the writing and publish 
ig ot books. The purpose of this book 
1) to guide the author in 
ent preparation of his mate 
ipt and illustrations; 

the author of the 
invelved in the 


from the 


shing procedure 
processit of his books time 
he submits his manuseript until he has 
ted book in hand 


simple but comprehensive flow chart 


the prin Built around 


which is significant in its revelation 


of the number of things that do have 
to happe nto & manuseript) practical 
working suggestions are given covering 
the best and most eeonomical methods 


of handling proofs. Beeause of the 


heavy inmerease in printing production 

nt vears, and because of 
itual interest of author and pub 
n keeping the price of a book 
ill appeal to a 
book is of 


to both 


a level that 
iximum audience, the 


practical working significance 


ther and publishes Chapter { 


Preparing the Manuseript; Pre 


g the illustrations Preparing 
Material for 
Checking Engraver’s 


Completing 


Pronter and Draftsman; 
Proof, Cut 
llow to Proof 
wtion; F 


vht; Preparing 


ny, and Galles 
read 
Publication and Copyr 
New and Revised 


Details of Fah 


for Reprintings and 
ms: Appendix 
Style; Glossary 

Engineering Data 

Southeastern 

Peach 


1448. 65 


Directory of 
Sources, 
Ins 

Atlanta, orgia, 


publ hed by 


titute, you 


* ad 
on the prin 
the Govern 
federal agen 

(2) 

~, and 

technieal 

somleties and 
ercial publish 
Ower five 
sted. Bulletin is 

' fled seetion listing 

irees aceonling to xteen major 


entevories 


Painting with Light, by John Alton, 
American 


pub- 


Iireetor of Photography. 


Society of Cinematographers), 
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simi size, contrasts, refles 
ind motion of visual tasks; 

three-dimensional vision) 
skill 
ing surre and 
Chapter V1, Lun nance 
I und Colour,” deals with the effects of 
Street lumination and eolor on the worker's 
re. ttitude toward his task and on the ‘ 
NX. Aldington, ‘Chapter VII, “Testing Sight for 
Work.” The author first emp res } 
sua ness and en ests 
relat sight of the ception, astigmatism, binocular iscle 
worker, the things which he has to see balance, depth perception, color vision, 
‘ 
it ind the lighting which reveals thet It and observation as well as recent “mu T) 
not too high praise to say that Mr ti-test reening devices dreane 
= 
. Weston has sueceeded in the difficult Chapter VIII, “The Protection of ciple a 
task of revealing the inter-relat miship Sight at Work.” give itixtics on the ment | 
ot these factors in a manner intelli number of ewe inte ndust rv wien 
Par gible to the ivman and entrancing t British statutory requirements for eve techy be 
‘ the expert. He writes with the author protection, causes of industrial eve ir tate 
ef ty of one who ix already known in the noes, explana ” f the nature of nd ft 
hewhting world for researches wh pairment und their effect ov roar 

eceupationa plies and now shows sight, first aid for eve injuries, and avn af mI 

; himself to be «killed in the art of mak ipational eve diseases, coneluded by hund 2 
ing important result. ponte gible extensive seetion of sight-<afet one 
” 
easures and appliances the « 
the eve and 
2 
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lished by the Maemillan Company, 60 
Fifth Avenues, New York, 1949, 191 
7h, 11 oneh p 295 illustrations 


price 


Although written pr ariiv te 
quaint the puble wit rhting tech 
miques used in filming motion pietures 
poneaples whieh in genera re equa 
ippleable to other branches of 
tography, many of the iden over 
to display and architectural lighting 
and some even to 
homes, restaurants, ete The book con 
tains a wealth of information on dra 
matic effects produced through the use 


of eolor and highlehts and shadows 


“Senjpor Solar 


nkie,” 


hght from 
Inky 


Every 


Spot” to the indoor and 


outdoor refleetors, diffusers, filter 

seereens and all the other gadgets used 
in Hollywood lghting are clearly ex 
plained and illustrated Lamp place 

ment and manipulation are disetsse 
ond illustrated and these stories com 
pleted with photograpt the rel 
results. The author shows in detail the 
effeets of leht n tace and ike-up 
how to obtain “mood” lighting, and the 


importance of eolor even if black and 


white photogr ap Both technical and 
artistic aspects are incladed. To quote 
fre the desenmption on the eover flap, 
here os “much that will be profitable to 
srehiteets and intemor decorators 

» anvone n fact, seeking reate a 


effect or to 


the hes 


Applied Experimental Psychology 
W 
Monga rub 


Aiphonse (hapants 


chapter 


Legihility” 
Displays” 


eh ipter 


ght and 


rons 


contains 


olor based on IES. publica 


taken on tour ty 


and 


and 


Ihials 
“Visual 


“[nstrument 
nd 


various types 


in service, 


pounds of beads 


wnother on 


The fina 
mixed just prior 


brief mention of 


he most satistac 


The 
Automotive Engi 


1949 edit 


Experience with Reflectorized Trafic ‘ns new Spe 
Paint by Bailey Tremper and C. E. M: emergency flares, 
nor is nine-page paper econtamed im driven cycle he 
the Proceedings of the Twenty-Eighth warning signal la 
innual Meeting of the Highway Re headlamp test 
search Board (1949) The State of specifications ine 
Washingt Department of Highways direction signa 
has found that glass beads increase the genev lanterns, ¢ 
night visibility of painted traffie strips motor ve hicles, ¢ 


to a greater degree than other available 


Fo 


desirable maximum 


vreater 


r rease 


index of 


driving lamps, ¢ 
ps, 


lighting lamps, | 


ated below passing lan 


whting lan 


spees 


pes of beaded stripes 
life. Four 
of 


to application proved 


service 


per gallon paint 


tory mixture, 
on of the So« ot 


neers Handbook con 


fieations for liquid 
motoevele and motor 
adlamps, school bus 


mps, and sealed beam 
Revised lighting 
ide back-up lamps, 
lamps, electric emer 


ectric 


headlan ps tor 


Jeetrie supplementary 


lectrie supplementary 


lan ps, aireratt 


airdrome and airway 


ump bulbs and sealed 


Kane 
Stripe units, lighting equipment for 
ramble motor vehicles, sealed beam rings, stop 

sl sand 209 
Lighting for Sports and Recreation 
is a recently available bulletir issned 
by General Electric's Lamp Depart 
if economy and wear, the ment, Nela Park, Cleveland, Ohio. Pre 
ze of heads pared by Kirk M. Reid and A. F. Nies, 
will pass a U.S. No, 60 the 37-page bulletin comprises 4 guide 


refraction is «l o eurrent reeor 


mended practiees in 


mn 1.50. This paper de the Ulumination of sports and reerea 
ribes paints w th good bead-retention, tional areas Attention is given to the 
sts, method of application ighting requirements of both player 


pavement 


brightness measurements ind speetator 


The bulletin, LD-10, 1s 


Mission San Gabriel — Archangel 


rs he Southern Califorma LES. 1950 Tee 
in opportunity t pare the modern 
by new bu ngs irkets, auto service 


like 
Franeisear 


Mexico and Ca 


und the 


taurants ove nites, 
the of the Ir ae 


New 


ear’s Teeht 


Mission 


frahrie! 


the Sar 


onterenece 
West 


dnveoin 
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iting of the 


stations, 


srrent Interest ILLUMI 
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ca 
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materials as 
rs 
T of 
4 
4 Va r 
al 
is that wi 4 
ax 
special put a room, an 
or a person op lht.’ 
‘ hat 
ts vpufied ; 
th the “old” 
by John Wiley & Sons, Inv hanks a | Father 
New York City, 1949; 434 6 for: 
‘ 
ties: how Hotel Huntington, Pasadena, is Gabriel Archangel in 
t t he newhbering City of San 
rmatiot bn Among the 21 Francisean Missions, San Gabrie ne of the four 
’ Atter nt i ie Father Junipero Serra, first president and Lounder of e Ca * 
} fort Mis ledieated it te great Archangel and Messenger of i 
} tiod, St. Gabnel, trom w the Citw gets its name 
Sentember % 1771) ks e date of the founding of Mission Sar 
‘ ‘ mie ‘ rig” the ‘ t al ‘ ettie ent 
he State nort f San lheg ! south of San Lars Obispo lr 
t 100% thie Mission was turne er to the Missionarv Sons of the 
two w atures e working « l ‘late Heart of Marv who since then have watched over this his ‘ 
° We re ire that any lelewates to the Te nieal nterence Wi 
Chapter I\ Hlow We See - 
cludes ‘ vant to take the opportunity and leart tle abou e history 
} great mument. The Mission is open daily from 9 a.n 
what we vie 
\ visua ‘ 
optieat illusion : 


Electric Co 
Nela 


available from General 


Engineering Division, 
Cleveland 12, Ohio, at a 


cents 


“The Facts of Light,” a new bro 
chure information on su 


Planned Li 


sponsored by eleetric 


featuring 


cessful ghting programs 


companies in the 
and industrial 


commercial, residential 


markets, will 


Edison Electric 


near future. The b 


be released to the indus 
trv by Institute in the 
hure will present 


e entire group f P/L sales 


available for use 1949.1950, 


aids 
and wil 


tric companies have used 


pre 


It will ‘rve as a 


show how 


these materials u otional educa 


tional campaigns 


reference for sales 


industry 


oeal 


valuable 


executives in organizing Planned 


ng programs 


The Seventeenth Annual Report of 
the Engineer's Council for Profes- 
sional Development (1{4%) issued in 
February, 1950, presents 47 pages of 


and informative reading or 


useful 
anvone who is interested in what 


engineeru profession is to im 


prove the its members 
make 
rewarding ww 


The work 


outlined in 


competence of 
and to engineering work more 
satistactions 


ECPD during 1948.49 


detail by 


personal 


its retiring pres 
Parker of the Detroit 
Highlights are 


ident, J 


Edison Company 


important part of the report is 
undergradu 


(ther tea 


aceredited 


ate engineering curricula 


way 1950 


Park, 
price of 45 


Ethies 


credo, “Faith of 


tures include the “Canons of 
for Engineers,” the 
the Engineer,” and the new feature, 
“What is ECPD?" which tells of the 
history, organization, 
of the ECPD as the 


the national 


and procedures 
ageney of 
Civil, Mining 
Mechanical, Elee 
Engineers, the 


State Boards of 


bodies of 
and Metallurgical, 


trical, and Chemical 


National Couneil of 
Engineering Examiners, the Engineer 


ing Institute of Canada, and the 


American Sorrety for Engineering 
Edueation 

Opies the 
booklet 
from Engineers Council for 


39th 


iv-page St, by 11 


inch ean be obtained at 50e 
per cops 
Professional Development, 20 W 
Street, New York, N. ¥ 

20-page illustrated booklet on 
The A-B-C Plan for School Lighting 
from the 


Corp. The 


rs available Westinghouse 
Fleetrie 
the problems typical to most 


(A) needed, (B) 


what kind of light is needed, (C) what 


booklet sets forth 
hools 
light is 


how much 


lighting fixture will meet the require 
ments, (1)) how manv lehting fixtures 
take, 
best job, 


will it what lghting plan 


will do the and I what 


other factors should be eonsidered 


A solution 


Complete data are 


to each need is sug ested 


included for each 


tvpe of fixture, and a number of 


hool iting lavouts are 
rated 

A copy of the booklet (B4556) may 

West 


obtained upon request to the 
leet rie Corp., 


Pittsburgh 30, Pa 


The second edition of Transformer 
Principles and Practice, an engineer 
ing book for industry by J. B. Gibbs, 
has just been published ( MeGraw- Hill 
Book ompany, Ine.. New York). The 
book aspects of the 


construction and use of 


deals with all 
transtormers, 
ineluding underlying principles, 
eare, and 


Price of the book is $3.50 


eatrons, conneetion, testing 


economics 


Review of Current Research, the 
149 edition, has 


lished by the 


recently been pub 
Engineering College Re 
Ameniean Soci 


Edueation. The 


compilation 


search Couneil of the 
or Engines rng 

the projects carried 

educational institutions 
membership in the Re 
In each 


instance, the 
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rative policies conducting the 
wineering research are described; a 
st of the responsible personnel, re 
search expe nditures, short courses and 
special interest in 
ot all 


currently 


conferences of 


cluded; and titles engineering 


research studies active at 


each institution are listed. In this 


manner, over 4000 current college and 


university research projects in engi 


neering subjects are covered (repre 


senting an expenditure of over ah 
Use of the volume is facil 


a breakdown of research 


projeets according to the engineering 


departments involved, and by a com 


plete subject index Copies of the 


book, 


available 


paper bound, IS6 pages, are 


$1.72 postpaid) from the 
Engineering College Research Couneil, 

M. Dawson, Chairman, College 
State 


rineering, I niversits of 


lowa, lowa City, lowa 


An Introduction to the Science of 
Artificial Lighting, bv Kk. ©. Ackerley, 
publ shed by A } 
London, Pree 12/6 


This coneise littl 


Spon Lid 


was written 


essentials” 


architects 


ind engineer they naught knew 


when to call in the hghting specialist, 


inderstand his language, “appraise the 


value of anv advice” they might 


ceive, and understand those factors in 


their own spheres of influence (¢.9., 


laveut) which 


Basie con 


structure, decoration, 


might affect lighting design 


cepts of quality in lighting and the 


sewing process are well presented for 


llowever, the footeandle 


below those recom 


I Ss The 


beginner but 


vels listed are 


mended by the American 


hook is excellent for the 


ght not prove muel “meat” to the 
Of especial merit is 


block 


the relationships among al! 


expert 
a two-page diagram 
trating 

the tactors 


influencing the design of 


artificial illumination for any given 


Handbook, 
Harold 
Del Mar, pub 
lished by John Wilew & Sons, Ine, 440 
Fourth New York 16,N. Y., price 
The fourtt (1949) of 
handbook 

ve 50-page chapter on “Lamps 

“" written by C. E 


Engineers’ 
Eleetmne Power, by 


William A 


Electrical 
Vol ume ] 


Pender and 


contains a com 
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“to give an insight into the ZZ { 
of interior illumination to 
i 
’ 
1. The Pre-Engineering Inventory, a battery 
and 4 wa placed ¢ 
self-euppe g basis and made more accessible 
eases nt the period wing geraduatior 
The pls nvisages an orgat i program f 
eentinaire engineering ed atior inte and 
aa through the year of active employment # 
a 4 With regard to professional recognition ¢ 
Cour adopted enclature for 
designating the several grades of membershiy 
nh constitutent societies and establinhed mir 
standards for admission to the respective 
grads ara 
The Cou « Canons { Ethics for Eng 
= neers was widely adopted by engineering o 3 
nd ated me engineers 
‘ je for Junior Eng re wae issued ear 
the year 1 and ated by = 
birector f ‘ K Henninger 
from motes and snuseript material prepared 
President W W ickende Case 
P te of Techs ecossed 19464 a 
the | 
Weitz 
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Guide to Use of Cold Cathode Fluo- 
rescent Lighting. Fight pow bhea 
thon gives descriptive data and 
eal information on th 
and custom col 
eluded are 
cold cathode and chart 
metre data of 
guide may be 
the Fluorescent 


501 Fifth Ave., 


Luncheon Honors 
Clarence C. Law, Member Emeritus 


f New 


spon oreld by 


Nos 


Megalux 


Via Valeggio. 1 


GEOBNA SHCTION 


tevocvate Member 


&. LaVists 


AMERICA 


Member 


ILLUMINATING 


SECTION 


Supply Cory 
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Christian 


Jackson 


College, State 
State College 


College, State 
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Fields, ©. Johannesen Electric Co Ureechisa, 
(ere Torino, Italy 
CeENTRA New Vouw Carte Atlants. Ga 
“. & S Highes Electr 
Uties Carver, L. F.. General Electric 
‘ scare Mohawk rp Kaneas City. M 
ie te Members 
Hales, W. Squire trie Kansas City 
Wember 
New York 17, Ragsdale, J. W., Acme Vroducts Corp, St 
‘ losept Mc 
io te M Shaw. C. F.. Shaw tric Co. City 
Po J & Lamps, Chicas Mo 
Seudent Members NLAN “ 
Ce f na, I Member 2 
Carre Wl rhans. I Lar er J. General Electric Supply ¢ 
(larence Law, a Past-President 
wa 
of LES. and reeently elected a Me rbane Student Membere 
nicker ker J St ‘ Ames 
ana 
eon at Sherr New \ k, Ap it} Ww State ce, Ames, lows 
4 rhana 
on the of hes retire ent in 
we W her 
Meme Morne CHAPTER 
the Hlectric & tins A T., General Electric Co, Nela Park, Associate Member 
eiatior md attemled b M Law fs fia Sacramento 
‘ ‘ i Studs Wembers 
An add nal tribute ead by J ‘ te. Member e. 
‘ RK cE. M { Wis of Mad 
Carpenter of the Long Island I ting : 4 Be 
Co., toastmaster, w letter fre \ M 
te 
DD. LES. Executive Seer New Exataxn 
tary on behalf e Society notif , The fieneral ‘ Wamber 
Hudd, KR and & Webeter ngineering 
Mr. Law of recent eleetion to Me wt as tu Cor Hestos 
ber Emerita ‘ew YORK 
M Law wen ished . and, aw, Claree Marr 
member of the tf t ‘ 
Sine ! ira «OM awk Power 
NEW MEMBERS Student Members 
At the meeting of the Couneil held 3 f 
\ 1050 om ‘ , New FANS Se 
‘ We 
Dalia ‘ ‘ ‘ N Mis 
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tu ork Fr ‘ siana Power & Light Co ig 
‘ ¢ n Mix 
rerby Cons Ser ne, New Orleans, La 
‘ * Wembers New Ovlear a 
ral New Witcher Leoumiana Power & Light Co 
Ma ! Syphe r Student Members 
n Mississipr State College 
ng worth 4 mpe HF ‘ ( saucer SS “tate ece. Miss 
Ve er BC. Caneds tersbarg, Pe ter, KR. K., Mississippi State 
Mer Amalgamated rt i sugh KR R. Roy S Reidenbaugh eer, Miss 
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The Store: ESSERMAN’S Specialty 
Shop, Rome, Go. 


The Architects; POUNDSTONE, AYERS 
& GOODWIN, Atlanta, Go. 


The lighting Engineers: GEORGIA 
POWER COMPANY 


When an extensive remodeling job was planned for this popular 
53-year old Georgia store, the architects and the lighting engineers 
chose Wakefield Grenadier fluorescent Luminaires and Spots. 


Result: a comfortable yet stimulating shopping environment with 
general illumination of about 50 footcandles; and with glare and 
brightness contrasts at a minimum despite lavish use of strategic 
spotlighting. 

A shielded, louvered fluorescent luminaire with metal-framed 
plastic side panels, the Gr dier provides a highly efficient type 
of diffused light. It is designed to take 40 W or Slimline lamps, 
and is also available equinped with a single or double spotlight 
assembly permitting a 35° adjustment in any direction. 


THE F. W. WAKEFIELD BRASS COMPANY + VERMILION, OHIO 


Over ALL Lighting 


FOR SCHOOLS + OFFICES + STORES 


may 1950 


ali 

s and Spots 

All Three Zencineers 

al 

ae of general and spot 

bighting in fixture 

easy, quick installing: one man 

easily maintained; be re- 
famped through side or bottom 

5A 

7 


engineering 
ehind Kopp products 


KOPP specializes in lighting glassware, engineered and 
made to meet your particular needs. Whether your re- 
quirements are for beam control, floodlighting, signal 
work or color transmission, Kopp can furnish lenses, 
filters, cover glasses and other glassware that is correctly 
engineered and well made 

In our modern laboratories, research work is con- 
ducted and sample products tested. Quality control 
methods assure the uniformity and accuracy of Kopp 


products. 
Write for 24-page brochure describing Kopp Glassware. Typical Kopp Beam-Control Lenses 


KOPP GLASS, INC., SWISSVALE, PA. 


LU MINATING 


rile, — 
. 
brings > results| 
a 7 
you want 
— 
4 
>. 
Cf 
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PART 3 
it is recommended that the fixture rows be ¢ ed 
Design of Lighted Ceilings diagonally to the srid 


— . Fig. 1. Note that the individual cells are free from the 
FIXTURE 

SPACING inner shadows which appear in Fig. 2, when fixtures are 

- mounted parallel to grid. 

VERTICAL To obtain the diagonal relationship, fixtures can run 
parallel to walls and the grid diagonally, This arrangement 
offers an interesting effect—and one easily obtained be- 
cause of the simplicity of cutting the grid sections to fit. 


Where the Sylvania “Flexi- Module” Ceiling is to present 
an appearance of uniform brightness, the relationship 
between fixture spacing and vertical distance of fixtures 
above grid is of primary importance. Distance- Spacing Ratio 

Fixtures are of course mounted in continuous rows 
for even surface brightness, and the spacing between 
rows is determined by the illumination intensity desired. 
(Recommendations for fixture spacing for various in- 
tensities are available on request from Sylvania.) For 
best results, the vertical distance should be at least 
equal to the fixture spacing. 

In some instances, if bare lamp strips without reflec- 
tors are used against a white backing, sufficient light is 
reflected to reduce unevenness in louver brightness. In such 
instances, the spacing-distance ratio may be increased. 
For the most complete uniformity of ceiling brightness, 


Arrangement of Fixture Rows 


If room ceiling height permits, it may be possible to 
increase the vertical distance of the fixtures above the 
grid to a figure greater than called for by the one-to-one 
spacing-distance ratio. As the fixtures are raised, more 
overlapping of light occurs at the louver grid, offsetting 
the decrease in illumination that might be expected under 
an individual fixture. Amount of light passing through 
the louver remains substantially unchanged, and louver 
appearance is improved. 


Mail coupon for complete 
information on the Sylvania 


1. Pi di al id axis. 
“Flexi-Module” Lighting System 


Sylvania Electric Products Ine. 
Advertising Dept. L-2905 
1740 Broadway, New York 19, N. Y. 
Gentlemen: 

Please send me full information on the Syl- 
vania “Flexi-Module™ Lighting System. 


State 


Fig. 2. Fixtures parallel to grid axis. 
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No wonder Prexictas lighting wins 
approval. It provides glarefree, shadow- 
less illumination wherever installed, from 
Directors’ Rooms to housewives’ kitchens. 
The full output of the lighting source is 
evenly diffused across the surface of this 
highly efficient acrylic plastic. Result: A 
luminous atmosphere notable for low 


brightness contrast and high visibility. 


Piexictas aids design and installation, 
too. Lightness and strength mean easy 
erection with fewer, lighter supports. 
Resistance to breakage and discoloration 
assures low-cost maintenance. And the 
variety of translucency-grades in flat, 
patterned, or corrugated material, 
coupled with the ability of PLexicias 
to be formed readily and economically 
to almost any desired shape, gives al- 


most unlimited scope to fixture design. 


used for both diffusion and reflection of 
light in the General Electric ¢ ompany Board of Directors 
Room, New York City. White translucent panels in the 
Ofoot-square fixtures diffuse perfectly the light from 18 
Siimlines mounted only 2'2" from the aervlic plastic 
surfaces. Lightly sanded on the outside, the panels also 
wt as diffuse retlectors for undirect lighting from hanging 
ives that are used when the main lhghting im not 
Fixture lesigned and installed by The Frink 
Island City, New York. 
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Puexieras ceiling lighting fixtures in the Directors’ Room 
of Cleveland's Bank of Ohio produce an average illumination 
of 75 footcandles on the conference table. Each fixture measures 
approximately 6 x 8 feet and consists of four corrugated bottom 
diffusing panels with curved side panels formed from 12” strips 
of flat material. Ten 96" 300MA G.E. Slimline and two 40-watt 
fluorescent lamps (mounted at right angles at the ends of the 
Slimlines) illuminate each fixture. All lamps are 3000°. Fixtures 
installed by Bell Electric Company. Design consultants: WE 
Conley, General Electric Co.; John Liston, George S. Rider 
Co.: W. A. Mize, Cleveland Electric Hluminating Company. 


TELL US ABOUT YOUR PROBLEM 


We will be glad to work with you on apevifie lighting 
applications. Write us today. Let us show you how 
PLeXictas can provide the best answer to your light- 
ing problem. 


is @ trademark, Reg. U.S. Pat. Of. and in principal foreign 
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CHEMICALS A FOR INDUSTRY 


ROHM HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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Disploy Room + St Poul, Minn SOLD, 


lighting installation . . . 


these 4 low-cost modules 
are the “‘building blocks 
of a perfect custom-fitting 
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General Office + St. Poul, Minn SOL Automobile Showroom Detroit, Mich 


g wherever you tell the 
module selling facts: 


module IS custom-fitting Here's the new lighting that Ats any commercial 


interior to a ““T"'. Four basic mMopULE units are the building blocks” or “dominoes” of 


4 
A Type lomes 


> Wott 12° Circling 

B ard | PAR Spot 

or fleed 

light. They fit together easily, economically, to form over 50,000 different patterns. They 


custom-ft any room shape or size. They put the light exactly where it's needed. MODULE 
is the on/y lighting that custom-fits with standard low-cost units. 


module delivers 20% MORE LIGHT Proved in actual use—mopULE 


delivers 20°) extra light per unit! Yes—the mopu.e translucent plastic molded louver 
passes 20°) MORE LIGHT. This means more light per dollar fewer fixtures required to 
meet footeandle specifications. This means more light, better light at no more than the 
cost of ordinary fixtures 


module installations are never obsolete x. soovre tignting av»- 


tem is ever obsolete. Here's why: As lighting needs change, more units can be added at 
any time, at any point in the system—without installing a single new electric outlet box 
because MODULE units connect together electrically and mechanically. MODULE lighting 
# never “locked-in'’—the “building blocks” of light simply slip into place easily and 
economically exactly as required 


with equal brightness throughout (no module iS newest, finest And there's nothing in lighting that will stey 
dork sides or ends)...s0 you con pvt newer and finer than mopute. Yes —a MODUL® installation remains modern for years, 
the light where it is needed! because: it custom-fits and “grows” with every lighting need, it delivers more light; its 
appearance has an undated “always contemporary” look. No ordinary fixtures can match 
these MODULE advantages 
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modules ft together perfectly end 
te side, end to end, side to wide 

te form more then 50,000 different 
lighting potterns.. to fit any ceiling 


shepe of site...mining oll light 
sources in one hermonovus system 


Only MITCHELL mokes MODULE { 


f 


TELL THIS sTory-!T SELLS 


—— iF YOU HAVEN'T ALL THE MITCHELL MANUFACTURING COMPANY 
module Facts, write TODAY 2525 N. Clybourn Avenue + Chicago 14, Illinois 
In Canada: Mitchell Mfg. Co., Lid, 11-25 Devies Ave., Terente 
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How to light the Fingers of 
the CURB EXCHANGE 


...With Planned Lighting 


Rambusch lighting engineers were given the difficult task of 
lighting the trading floor of the New York Curb Exchange 
where finger signals from telephone attendants, seated in the 
gallery, must be distinctly seen and correctly interpreted by 
their colleagues on the floor—as much as 150 feet away. 
Added to this the engineers had to make sure that the image 
of a moving ticker tape projected on a large screen would 
not be washed out by a splash of strong light. 

The solution proved an excellent example of planned 
lighting where relative brightness is much more important 


than foot-candle intensities. Some sixty 500-watt narrow beam 


Rambusch Annulites were installed giving good light intensity 
on the trading floor without splashing bright light on the 
screen. Now the projected image of the moving ticker tape 
stands out in legible contrast against a darkened wall. At 
the same time, the acute task of seeing finger signals ot a 
glance more than 150 feet away is carried out in simple order. 

The members of the New York Curb Exchange now do an 
important job better—with good light. Rambusch lighting 
engineers are ready with suggestions and layouts to help make 
your job easier. Write today or contact the Rambusch repre- 


sentative nearest you for further details or a free consultation. 


RAMBUSCH wanuiciies 40 WEST 13% STREET, NEW YORK II, N.Y. 
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411 OLIVER BUILDING * PITTSBURGH 22, PENNSYLVANIA ." 


types of applications. Send for details, — 
UGHTING EQUIPMENT oe) story of how “The 


Saves $2.00 


or more on installation cost 


No ASBESTOS WirE NEEDED 


Rubber-covered wire runs direct to fixture 


No CARPENTER WorkK 


Applies to all KIRLIN incandescent models. 
Ali parts required for installation furnished with 
fixtures— AF pigtails; wire-nuts; junction box; heat 
insulated cover; support bars and staples; tape; 
everything needed to the R.C. building wire. 


Recessed Fixtures 


are made in all sizes— 
square or rectangular— 
and in fluorescent 


@ Alzak GlasSurfaced Aluminum Reflectors 

@ Spread-type or Concentrating Lens 

@ Hinged Rust-resisting Doors in Diecast Frames 
@ Individually packed for shipping 

@ U.L. and IBEW LABELS 


@ NOTHING HANGING FROM CEILING 
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LIGHTING DIVISION 


The Smithcraft Treffer offers complete ‘free- 
dom of expression” in planning recessed 
lighting leyouts. permitting straight-line 
or pottern installations in any type of ceil- 
ing construction. Troffers are available for 
twe-feet er four-foot bi-pin lemps, and 
for four-, six- ond eight-foot Simmline 
leomps. Smithcreft Trim Flange, when re- 
quired, effectively conceals irregular ce:l- 
ing openings. Perfect right-angle corner 
effects con be formed by Smithcraft Trof- 
ers, with or without Spot Boxes or ‘'pet- 
tern ber'’ glass frames 


The potented Aligner Hanger 
permits screwdriver levelling 
of the troffer before or after 
tollat is completed... 
@ tremendous saving in in- 
stallation time and cost. 


The reflector is removable ot 
any time for maintenance 
without disturbing wiring or 
ceiling. 


Shielding components avail- 
able include louver, Hole- 
phone, Albolite, ribbed gloss, 
end any other commercicl 
medium desired. 


Write today for copy of “Architectural « 20- booklet describ 
ing the Smitheralt Toller im dete:!. Information on ail Smitheralt commercial and 
Huorescent fratures 1s. also available upon request 


TROFFERY 
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THE HIGHLANDER 5200 


streamlined | 


Beauty at low unt 
Stamped trom 20 gevge ] 

or heavier Efficiency nearly 82°, 
analysis. Available in 430 MA 48” 


lengths 


THE BULTMORE 5500 
m 20 gauge 
Hot bonded 
finest ETL 
omponents used Available in 
and %” length 


oan 
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fn installation of the Gibson 5500 Rilemore in the library of West End High 


hool of Nashville sch t fatures 


ols using nearly 7000 ¢ hs tluorescer 


of Gibson Manufacturin Co. will law out chting 
plan to till the speerty needs of school buildings, 


Write us today 


health 
Grail 
The without cost of obligation te vou 


Planned Lighting 


Prowressive planning and investment in the 

and education of our youth demands tue best 
son features two excellent fixtures for 
Biltrneore = the 
market today 85.56 by Electrical Testin 


most efherent lowuvere Gibson 
on the 


Laboratory analysi- 


This attractive 
installation in schools and put lie 
high lighting at low 

Where additional beauty is desired 
the Highlander fills all 
finished in aluminum 


enativ levurve t 


fixture was especially designed for 


essential 


where 
cost ts 
it low unit cost 
requirements It is 


with 


natural satin white 


having translucent Polystvrene side 


prane 1. 


Planned lightin: 
visual health, 


with quality fixtures is the kev to 


tree service lighting engineers 
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Corning FOTA-LITE 


combines the advantages 
of louvers with flat glass 


In many lighting installations, high level ilu 
mination and uniform brightness control are de 
sirable, but dithcult to achieve due to space limi 
tations, cleaning dithculties and problems of 
decor. For lighting the Barton's Bonbonnierc, 
Corning Fota-Lite afforded the tdeal solution 
With four-foot panels of Fota-Lite cach with 
12-40 watt 3500° lamps, excellent toot candle and 
brightness values are realized. Highlighung ts 
provided by PYREX brand Lenslites illuminated 
by 150 wate lamps. Every light fixture is recessed 
Cleaning ts greatly simplified 


FOTA-LITE is a revolutionary lighting medium. 
Without bulky, hard-to-clean materials, light 
distribution is controlled by louvers photo 
graphically sealed in a thin panel of glass. Fix 
tures can be made shallow and dust-ughe. Initial 
ethiciency remains unimpaired 

The cell size of Fota-Lite louvers ts many 
times smaller than in conventional louvering 
materials. This gives it the appearance of an 
opal diffusing glass. However, vertical light ts 
unrestricted by the clear sections and surface 
brightness is reduced by the 45° cut-off of the 
litfusing louvers 

The versatility of Fota-Lite gives it an un 
usually wide range of application. It will pay 
vou to investigate. Send tor a sample demonstra 


thon card today 


<1 Barton's Bonbonniere, New York City 


Dengner. Hans Weiss and William Basser, New York City 

Fixture Monufocturer Neo-Ray Products, inc., New York City 

Electrical Contractor, Bigman Brothers, Brooklyn, Y. 

Gloss. Corning Fota-Lite (note photo below) ond Pyrex 
brand Lenslites 


CORMING GLASS WORKS 


1E-5, .¥. 
CORNING, NEW YORK CORNING GLASS WORKS, Dept.1E-5. Corning, N.Y 


Please send me your FOTA-LITE demonstration card showing 


how FOTA.-LITE diffuses ond cuts off light ot 45 


Nome Tithe 


Company 


Address 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 
CORNING ALBA-LITE for diffusion of Auorescent light... CORNING FOTA-LITE for high level illumi 
notion .. . CORNING brand LENS PANELS and PYREX brand LENSLITES for prismatic ight contro! City 
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example: of mvtaliatrons 


32 installations win General Electric 
planned lighting awards! 


ALL BRANCHES OF LIGHTING INDUSTRY REPRESENTED! 
Contestants in General Electric's Planned Lighting 
Competition included utility Company representa 
tives, contractors, builders, dealers, wholesalers, 
lighting engineers, and architects. A total of 247 


planned lighting installations were entered, and 


every part ot the country Was re pre sented 


109 Paizes! There were 42 winning installations 
Fach of the 109 persons who played a part in the 
winning tostallations received a $100 cash award 
An additional $150 was presented to the person 


who submitted the report. 


CREATES WIDESPREAD INTEREST! Ihe large number and 


high quality of the entries indicate that the com- 
petition focused widespread interest on planned 
lighting. And the winning installations provide 
examples across the country of better residential, 
commercial, and industrial lighting. 


THIS PLANNED LIGHTING COMPETITION is one of the 
many ways tn which General Flectric supports the 
Planned Lighting Program 


If you would like to have a complete 
list of the award-winning installations, 
including those in your area, write the 
General Electric Co., Lamp Dept., Nela 
Park, Div. 166-1LE5, Cleveland 12, Ohio 
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The formula for Good Lighting is the combination 


ste Member 
of proper equipment and simple methods of main 


tenance. The Abolite Duo-Move System encourages 
regular cleaning habits because Duo-Move units 
can be cleaned and relamped quickly and sofely 


without using clumsy ladders. Merely o twist of the 


wrist—reflector and lamp assembly can be removed 
ond serviced—another turn and it's back in position 

no interruption to workers no lost time. The 
Abolite Duo-Move System guorantees maximum 
illuminotion with minimum service expense Write 


for the Duo-Move story today! 


THE JONES METAL PRODUCTS CO, 
West Lafayette, O 
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for high quality or “social” lighting where 
excellence of color rendition is more impor- 
tant than high efficiency. Ideal for homes, 
art galleries, critical displays, beauty 


parlors, etc. 


an industrial work light. Less eficient than 
most whites. Good tor high intensity inspec 
tion lghtung. Attractive color for displaying 
silver, steel, pewter 


for general store use, and the display of 
foods, drapes, etc. An ideal working light 
to merchandise products ordinarily seen 
under incandescent light. Very efhcrent 


approximates color of noon sunlight. For 
indoor display of products used outdoors 
autos, hardware, sporting goods, etc., 


a popular lamp in industry 


most popular color... an average 
white, midway between warm whites 
‘= and cool whites. Used widely in in 

dustry, ofhces, schools and general 
selling areas 


flattering to human complexions; 

popular for beauty shops. Excel. 

lent for display cases in food 
markets, meat counters. 


COLORFUL, NEW WRAPPING 

FOR CHAMPION LAMPS... 
makes it easy to identify Quality. See your job- 
ber. Take his recommendations for the right 
7500-hour CHAMPION Fluorescent Lamps in 
the right colors — and gain three times the lamp 
life, three times the economy at no extra cost. 


CHAMPION LAMP WORKS 
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the ONE gnswer to every troffer need 
Pears wa Mt: Canadas 
From 10 years’ experience with thousands of recessed troffer problems tek Pome \malgamated ‘ 
comes this dynamic development —a complete new “packaged” 
Ont. Canada Wir 
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line that is far more... 


W kere, 


¢ “Hand-Crafted” appearance with toilored trim 
Infinite design freedom — any pattern based on 12” grid New Youn 
20 sizes of populor standard and slimline lamps Lighting Pistur 
e Wide range of diffusing and shielding media on Rew x 7 
Members 
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@ One basic unit for 31,360 troffer combinations 
¢ Simplified ordering — one number for o complete row 
@ Flange types on hand can be quickly converted to teebor—or vice versa 


STREET LIGHTING DESIGNER 
WANTED 


Established manufaet 
ilaeture 
¢ Complete units ready to install —jno joiners hting eunin 
@ Precision built on advanced-type |machinery — easy to align - 
Patented end KO's assure accurate foot-lengths — no trimming ot bine 
end of rows th 
eet 
For full detail§ call your nearest GUTH ent w — 
resident engifeer or write for Bulletin 869-1 uly h wry: 
prove } ‘ 
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Ballast is made to such a high standard of ex- 
© ce that normal hum is minimized 


magnetic 
further silenced thru impregnation. 
A y is sealed in the case, solidly im 
‘in heat and cold resisting compound. Noise free 
Operation is assured. 


ACME ELECTRIC CORPORATION 
295 WATER STREET 


Aeme Fleetrie 


CUBA, N. Y. 


ON FLEXIBILITY 


in store lighting 


umpect ot the porr 


S1-1900 series 
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PHOTOVOLT 
UNIVERSAL PHOTOMETER 


A photoelectric foot-candle meter of high sensitivity 
for accurate measurement of all types of illumination. 
© 4 measuring ranges: 0-5, 0-25, 0-100, 0-500 ft.-<di. 
© Simple in operation, dependable, conveniently portable 
@ Available with cosine-corrected photocell search unit 
Also: Mod. 210 with twin-photoceil search unit and 
0.005 ft.-cdl. / div. for clear registration of lowest 
light levels in street and highway lighting surveys. 
Write for Bull. No. 200 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


* ANGELES 2) CALIFORNIA 
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Klieg! Bros 


POWERSTAT eee Kopp Glass Inc 
PUSH BUTTON DIMMERS Litecontrol Corp 
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Photovolt Corp 


Mounted in an evt-ol-the-wey 

generator room two $000-wett 

end twe 2000-wett motor- Pittsburgh Reflector Co 
driven POWERSTAT Dimmers 

hendle impertent lighting 

civewita in the Baldwin. R.L.M. Standards Institute 
weit is opercted by remote 

push-button stetions in the 


proyects: booth 
Rambusch Decorating Co 


The Boldwin Theatre in Los Angeles created @ $290,000 sensation among Rohm & Haas Co.. Plastics Div. 8A-9A 
plonners ond builders of modern movie houses One feature contribut 
ing to the decor and efficient operation of this departure from prosaic 
theatre design is an installation of POWERSTAT Light Dimming Equip Smithcraft Lighting Division 4A 
ment Four POWERSTAT units, motor-driven for convenient. remotely 

ecoted push button operation, dim, brighten and blend house, cove Sola Electric Co 15A 
curtain and proscenium lighting — adding to the atmosphere found so 
pleasing by patrons Easy to install, economical to operate, POWERSTAT Sunbeam Lighting Co. 23A 
Dimmers hove @ definite place in the scheme of todays theatre Light 

ing effects achieved through their use poy of at the boxoffice — whether Superior Electric Co 2A 


vied in new theatre construction of in renovation of present houses 
THIS BOOKLET. full of helpful information ond suggestions for modern Sylvania Electric Products Inc TA 


theatre lighting. is yours for the asking Send for your copy teday — 
Wt belongs in your file on modern theatre lighting equipment. F. W. Wakefield Brass Co 5A 


Westinghouse Electric Corp., Lamps 


WRITE US TODAY THE SUPERIOR ELECTRIC Back Cover 


5050 DEMERS AVE . 
BRISTOL, CONN ORisToOt, COMMECTICUT Westinghouse Electric Corp., Lighting 
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Latest Information 


ON ALL KINDS OF 


LIGHTING Devices 


Yours for the asking 
“are avile for 


vded 


Universar STAGE LIGHTING CO Inc 


THEATRICAL DECORATIVE SPECTACULAR 


LIGHTING 


32! Wesr SOtm Sreecr 
NEW YORRIT NY 


LIGHTING HANDBOOK 


COMPLETE INFORMATION ABOUT 
LIGHTING THEORY, PRACTICE 
AND PROCEDURE 


Now in its third printing since publication in 
1947, this manual has proved invaluable as a 
reference work to men and women in ail phases 
of lighting. Prepared and edited by leading 
authorities in the field, the Handbook's 850 
pages are packed with information devoted to 
the latest in illumination, carefully indexed. 


Limited Number of Copies Available .. . 


1.E.S. members are entitled to one member copy 
at the price of $5. If you have not obtained 
your copy write now. 


Additional Handbooks or those ordered by non- 
members are $7.50; 10 copies or more in one 
order, $5 each. 


Order Your Handbook Today... 


ILLUMINATING ENGINEERING SOCIETY 
51 MADISON AVENUE 


NEW YORK 10.N.Y 


When you want an installation 
with “personality”... when you 
vant lighting equipment to suit 
sour plans instead of suiting your 
plans to the lighting equipment 

. when you want “class” — 

not mass produced lighting 

look for itat HUB... 

. where a thoroughly competent 
designing and engineering staff 
and a plant geared for custom-built 
production will help you plan 

and develop illumination and 
control equipment of which you 
can be proud, Their specialized 
knowledge and many years of 
experience in this field are 
available to you without cost 


or obligation. 


aise ovrailable without chorge are the fellow ng 
HUB cotclogs Ne. 47. o complete and compre 
hensive collection of MUB coteleg ond date 
sheets @ loose leo! binder, Ne 945. con 
Gensed lighting cotoleg, of No $8.45 which 
presents HUB stage switchboords. To get any of 
these of invite HUB resident engineer (locoted 
i* principe! cities) te your office, check the ap 
propriate saqueres i+ the coupon below ond 
mei! te 


HUB ELECTRIC COMPANY 


2221 West Grond Avenve 
Chicage 172, 


Send complete catalog No. 47 
Send condensed catalog No 495 


Send stage switchboord catalog No. $8.45 
| () Heve your resident engineer call on me 


My nome 

My frm 
Address 


City 
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SCHOOLS 
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sTroRmes 
Orrices 
BANKS 
HOSPITALS 
ART GALLERIES 
INSTITUTIONS 


@ Stage Lighting 
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@ Fluorescent 
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Directional 
Signe 
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flements 
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SLIMLINE: 


66% EFFICIENCY 


FLUORESCENT: 


Lame | 


war's 


CATALOG 


tame 
LENGTH 


Lame 
CURRENT 


47242 
47204 
47272 
472% 

47442 
47404 

47472 

47496 


47248SL 


> 


47448SL 


200 MA 

200 MA 

——+ 


| 200 MA 
| 
200 MA 
+ 


| 


200 MA 
200 MA 


200 MA 


200 MA 


430 MA 


430 MA 


Lame 
LENGTH 


CATALOG 
NUMBER 
47248 
47248-X 
47448 
47448-X 


Choice of Maximum 
kumingire Bright- 
ness: 270 or 390 
Foot Lamberts of 
300 MA (lower for 


200 MA), 


Lame 
war's 


2-40 | 
2-40 | 
+ 
t 


440 
440 


*insta- Start 


Available in 300 MA 7-6, T-8, 
and 430 MA T-12 


FOLLOWS 1948 AMERICAN STANDARD PRACTICE FOR SCHOOL LIGHTING 
The Seminar is plastic- engineered of extruded polysterene. 
Two .075” thick plastic panels, curved ot a radius of 6.63°, 
float in o heavy metal H and double-ongle frame. Each sec- 
tion is hinged and can be swung open or detached easily from 
either side. No light leaks. Finished in amazing NEW Formula 
44X baked white enamel with 90°, reflectance. All ore 
ETL approved; fixture is UL opproved and corries | lebel. 


Polystrene is light stabilized, free from difficulties associated with cel. 
lulose acetate plastics, and easily de staticized by rinsing in detergert. 


anels 
can 

swung open” 
also 


detached: 
knockouts, ond 
dato. 


FLUORESCENT FIXTURES OF CALIFORNIA 


THREE Northern California 


CONVENIENT 
PLANTS 


Southern California 


Pacific Northwest 


613 
1318 S. W. 


3320-18TH STREET, 
IMPERIAL 


SAN FRANCISCO 
LOS ANGELES 
PORTLAND, ORE. 


STREET, 
FIRST AVE., 
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= TESTED AND APPROVED End-to-End Mounting. 


Kid ow cen] Lig hing ? 


try this quiz to test yourself 


. Is the light output of a fluorescent tube affected by ballast operation? 

. Yes. Some uncertified ballasts reduce light output by 20%! CERTIFIED BALLASTS 
assure rated light output. 

. Does the ballast affect lamp life? 

. Decidedly. Improperly designed ballasts can lower lamp life by as much as 1,000 
hours in a 40 watt lamp. CERTIFIED BALLASTS assure full lamp life. 

. How can one guard against overheated ballasts? 

. Use CERTIFIED BALLASTS in well designed fixtures. 

. Do some ballasts last longer than others? 

. Yes. A CERTIFIED BALLAST should outlast the life of the installation. 

. Can ballasts be a source of noise? 

. Audible “humming” is often due to the ballast. CERTIFIED BALLASTS produce 
a minimum of noise. 

. What ballasts are made to exacting specifications, then tested and checked by Electrical 
Testing Laboratories, Inc., whe certify that they conform to these specifications? 

. CERTIFIED BALLASTS! 

. Who makes CERTIFIED BALLASTS? 

. Any manufacturer who wishes to produce ballasts that meet the a may 


participate in the CERTIFIED BALLAST MANUFAC TURERS 
program. Currently 10 leading ballast manufacturers are pro- 
ducing CERTIFIE D BALLASTS. 


wea BE SURE... ALWAYS SPECIFY CERTIFIED BALLASTS! 


“FATIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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SLIMLINE 


FLUORESCENT 


Recent improvements in Westinghouse Slimline Lamps 


give you these important advantages: 

lL. Brightness from end to end. The newly designed 
Westinghouse electrode... using zirconium . .. is shert 
and squat. [It casts no end shadows so lamps are bright 
through the entire length. 

2. No starting stripe. An invisible coating of silicon 
takes the place of the customary opaque starting stripe. 
Thus installations look better. 

3. Six hundred milliamperes loading for higher 
brightness where you want it. Because of superior cath. 
ode design and other improvements in manufacture, all 
Westinghouse T12 (1),” diameter) Slimline Lamps 
can be operated at ooo milliamperes if desired. At this 
loading the light output is increased about 200 over 
the standard 400 milliamperes rating. This flexibility 
enables you to plan more efficient lighting arrange- 
ments. 

For complete technical data write: Lamp Division, 
Westinghouse Electric Corp., Bloomfield, N. J. 
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